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ACEPHATE

Three-Generation Reproduction Study with Rats
No. 303005 and $-2497

Study Date: April 3, 1887

MRID No. 40323401 (main study) and

MRID NO. 40605701 (corrected pages)
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EXECUTIVE SUMMARY

In this 3-Generation Reproduction Study (83-4; MRIDs: 40323401 -
main study and 40605701 - corrections), Charles River rats, 30
males and 30 females/group, were fed diets containing Acephate
Technical (purity: 98.7%) for 75 days before they were bred to
produce F,,, Fy,, F,;, and F,, litters. Because of low fertility in
all groups, including the controls, for the F,, and F,, litters, a
third generation (F,,) was produced from the ¥, litters. Aall
rats were continuously exposed to the test material or the
control diets either directly in their feed or through the
mothers’ milk during lactation. The nominal doses used were 0,
25, 50 and 500 ppm, and were based on the results of an earlier
(1983) rat reproduction study (MRID 00129508) in which a repro-
ductive NOEL was not determined. Using the FDA/HED conversion
factor (1 ppm in food = 0.0%5 mg/kg/day, for the older rat;
Appraigal of the Safety of Chemicals in Foods, Drugs and Cosmet-
ies, 1959), these doses were equivalent to 0, 1.25, 2.5 and 25
mg/kg/day, respectively. Parameters examined were those routinely
examined in a multigeneration rat reproduction study.

Treatment-related effects were observed only in the 500 ppm group
and included:: (1) Decreased body weights and/or weight gains for
adult males (in each geneyxation) and females {in some genera-
tions) and for pups in the F,, and F;, generations; (2) Tncreases
in food consumption for males and females during the premating
period and decreases in food consumption for females Quring the
gestation and lactation periods; (3) Clinical signs in males
(increased incidence of alopecia in the first generation and
increased incidence of soft or liguid stools in the second and
third generationg); (4) Decreases in mating performance for the
F,, generation; (8) Decreases in mean litter size (25-30%,
p<0.01) for the F,, F,, Fy and F,, generations; and (6) Signifi-
cant {p<0.01) decreases ir pup survival to day 4 for the F,,
(3.2%) and the F,, (6.3%) generations.

N L]
Based on decreased body weights éﬁd/or waeight gaings for adult
- males (each generation), and for adult females and pups (some
generations), decreased food consumption during gestation and
lactation periods, and decreases in litter size (some genera-
tions), the parental LOEL and NOEL are 500 ppm (25 mg/kg/day) and
50 ppm (2.5 mg/kg/day). respectively. Based on decreasges in
viability index {two generations) and in mating performance {(one
- generation), the reproductive LOEL and NOEL are alzo 500 ppm and
50 ppm, respectively.
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This study is ACCEPTABLE - Guideline and satisfies the guideline
requirement for a reproduction study in the rat (83-4).

Prepared by: Krystyna K. Locke, Toxicologist
Tox. Branch II/HED
Date: September 5, 1997
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Revigwed by: J.D. Doherty
Section II, Tox. Branch {(T8-763C) A g
Secondary reviewer: E.R. Budd \G
.Section II, Tox. Branch (TS5-769C) ?g)
L
DATA EVALUATION REPORT “
STUDY TYPE: 8§3-4. Multi-generation reprbdﬁction-rats.
N TOX. CHEM. NO.: 2A
ML _
ACCEESION NUMBER: 403234-01 {3 volumes) and 408057-01 containing

corrected pages. :
TEST MATERIAL: Acephate Technical, Lot S¥-1102 of 98.7% purity

SYNONYMS: Orthene

STUDY NUMBER(S8): 303005 {Argus Research Lab), $-2497 {(Chevron
Co.)

SPONSOR: Chevron Chem. Co.
TESTING FACILITY: Argus Research Laboratories, Horsham. Pa.

TITLE OF REPORT: "Two-generation (two litter) Reproduction Study
in Rats with Chevron Acephate Technical®

AUTHOR(S): Alan M. Horerman, Ph.D.
REPORT ISSUEQ: April 3, 1987

CONCLUSIONS: NOEL = 50 ppm -

LEL = 500 ppm, At 500 ppm there were decreases in body
weight gain for adults and in some litters of the pups; increases
in food consumption relative to body weight; clinical signs in
males (alopecia and loose stools); decreases in litter size
{25-30%) for 4 of the five litter groups; and decreases in pup
survival to day 4.

Classification: core-GUIDELINES _
Special Review é}iterﬁ%’(4o CFR 154.7): N/A
Quality Assurance Statement.\iw-'
A quality assurance statement signed by Jane E. Goeke,

James A. Hills and Cynthia a. Dutt was provided attesting that
thirty six inspections of this study were made.
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Review
A. Basic Design,

In this study, four groups of 30 rats of edich sex (Crl:
COBS*CD(SD)BR, obtained from the Charles River Breeding
Laboratories) were dosed with either 0, 25, 50 or 500 ppm of
acephate technical (Lot No,: SX-1102 and stated to be of 98.7%
purity). The F, groups were dosed with this diet for 75 days
before being bred to produce the Fla and later the Fib litters.
Pups from the Flbk littérs were selected and bred to produce F2a
and F2b litters. ' Because of low fertility in all groups
including the control for the Flb and F2b litters, a third
generation (F3a} was produced from the F2b litters. The
cohabitation {(mating period) was scheduled to be for three weeks
and the rats were mated in pairs. All rats were geontinuously
exposed to acephate or the control diets either directly in their
feed or through the mothers milk during lactation.

The test diets were prepared weekly by combining the
test material with Certified Rodent Chow Meal #5002 (Ralston
Purina) to provide the nominal concentrations of 0, 25, 50 and
500 ppm. During the first 12 weeks of the study the diets were
replaced weekly with freshly prepared samples. After 12 weeks,
each freshly prepared batch was divided in halves with ome half
being placed in a freezer and the other being offered to the rats
without freezing. During the week the frozen diet (after
thawing) replaced the diet offered to the rats. Samples of each
diet preparation and samples from the feed hoppers were taken for
chemical analysis for both accuracy of the diet preparation and
stability of the test material in the hoppers.

The analysis for acephate was performed separately by
the Chevron Chemical Co.. The report authored by A.A. Spiros is
in Volume III (EPA Acc. No.: 403234~01). Analysis revealed that
the test material was of 98.5% purity based on the results of
several trials (this is slightly lower than $8.7% purity
originally reported). The homogeneity of the diets were found to
be within 85.4% tg,99.4% of the uniform target concentrations.
The stability tests for ‘gcephate in the diet indicated that 79.7.
87.0 and 76.0% of the acephate was present after seven days in
the hoppers for the 25, 50 and 500,ppnm diet groups. . The
analytical data also indicated that the levels of acephate were
94.3 +/-7.6%, 95.6 +/~9,5% and 51.7 +/-4.3% of the target
cencentrations for the low, mid and high dose test groups
respectively for the freshly prepared diets.

It should be noted that on weeks 14, 15, 46, 50, 66 and
70, acephate at up to about 6 ppm was found in some control diet
samples. No explanation for this was provided. The contaminatioen

2
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might have been at either the diet preparation or in the
analytical laboratory.

B. Results, : .
1. Moxrtality.

No mature rats died as a result of exposure to
acephate,

2. Body weight.
i. Adults

The study report presents an extensive write up and analysis
of body weight data. Statistically significant body weight
decreases were evident in the high dose group males for each
generation. For example, the Fo generation male rats were 6%
lowver at ternination than the controls. Some decreases in female
body weight were alsc evident particularly during gestation and
lactation. Although the F3a mid dose group was statistically
significantly lower during gestatlon, this was reasonably’
attributed to the small litter size which was delivered for this
group. Other examples of body weight changes were similarly
related to litter size.

ii. pups
3
Pup body weights (as average weight per litter) for all

dosage groups for all litters were comparable with the possible
exception of growth during days 14-21 of lactation ‘when some
decreases were noted. Pup weights (at day 21 as average weight
per litter) were also comparable amonyg all groups except that
the F2a high dose greoup (-8%) and F3a (~7%) beirg statistically
significantly decreased.

The overall conclusion by TB is that no consistent
effects on body weight were evident for the 25 and 50 ppm groups.
The effects at Saﬁ ppmqwere of a small magnitude.

NOEL = 50 ppm, LEL = 500 ppm for overall bhody weight
effects (adults and pdps).

3. Food Censumption. ‘

Increases in food consumption were noted for the males
starting at weeks 2-4 and continuing to week 10 for the first and
second generations for the high dose group. Increases were also

3
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noted for females during the premating period put decreases wera
noted during the gestation period for the high dose group.

Food consumption varied widely with the age and stage
of development of the rats and for females its condition
regarding pregnancy. As the food consumption varied so did the
intake of acephate. The study report investigated this aspect of
the data intensively and prepared numerous data tables for the
various times in the life cycles of the rats such as growth, pre-
mating period, gestation, lactation, and weaning etc for each of
the parental groups and litters available. Much data is
presented to show the mg acephate/kg/day ingested at various
stages of development. The report states that the symptoms of
acephate toxicity (weight loss, some clinical signs) were most
obvious when the rats were consuming the most food and hence the
most acephate. : : ’

NOEL = 50 ppm, LEL = 500 ppm for increased food
consumption relative to body weight.

4. Clinical signs.

The only clinical responses to acephate treatment were
reported as being in the high dose group males. No effects were
reported in females. These were increased incidences of alopecia
in the first generation and increased incidences of soft or
liquid stools in the second and third generations.

NOEL = 50 ppm, LEL = 500 ppm for clinical signs.
5. Mating performance.

No dose related effects on mating performances were
evident for any of the parental groups which produced the Fla,
. Flb, F2a or F2b litters. A statistically significant decrease (p
<0.01) in the mating performance for the high dose parental group
(F2b) which produced the F3a litters was evident (refer to Table
1 below). This resulted in less females being pregnant in this
group (60% in the high dose group versus 90% in the control) and
only 162 pups delivered versus 372 pups in the control group.
The study report gid not relate this decrease in mating :
performance to the préggnce of acephate in the diet. According
to the study repoft this decrease in performance was said to be
related to "heavier body weight' of the rats assigned to
cohabitation and the “inbreedimg" that had occurred as a result
of random selection from the limited population of rats for three
generations,

Inspection of the data related to matings not resulting
in pregnangy (fertility index) revealed comparable incidences
among all groups except for the F3a high dose.test group which
had 7 incidences versus only 2 incidences in the controls
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indicating & possible effect for this group.

There were no obvious consistent test chemical effects
on the days spent in cohabitation except that the high dose group
for the F3a litter appeared to average a day longer
than the other three groups in this generation (i.e. 2 days vs 3
days) . S

-

The gestation index (percentage of pregnancies
resulting in litters) was not affected by acephate in the diet.

TB believes that the decrease in mating for the high
dose group for the F3a generation may be related to the test
material and the explanation provided by the study report,
although plausible, is not readily acceptable.

Note: The mating performance for the rats in this study
varied among the five mating groups as shown in Table 1 below,

In particular, the rats in the second matings (to produce the Flb
and F2b litters) showed decreases in the mating performance
relative to the same rats in these groups which produced the Fla .
and F2a litters. This is best illustrated by examining the data
for the Flb litters which had mating frequencies of 30.0 to 43.3
$ which were much lower than the 72.3 to 83.3 % obtained for the
Fla matings. The reduced mating performance was also evident but
to a somewhat lesser degree in the F2b (53.3 to 70 %) when
compared to the F2a (66.7 to 83.3 %). Although the mating
performance was decreased in the Flb and ¥2b litters, there was
ne evidence of this being related to acephate in the diet (i.e.
the contrel groups were similarly affected). The testing
laboratery made an elaborate effort to attempt to determine the
cause of this'decrease in mating performance (for example, refer
to letters between Mildred S. Christian and E. Marshall Johnson
dated Jan 14, 1986 and Jan 17, 1986 discussing this matter). The
explanation for the reduced mating performance was not precisely
determined but was attributed to natural variations in the cycle
of the rats and was considered to be independent of the presence
of the test material.

T B recognizes that the mating performance in the
Flb and F2b groups was decreased but does not consider that this
was related to the test paterial or significantly compromised the
acceptability of the study.

B ¥
L
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Table 1. Pregnancy rate (pregnant rats relative to rats co-
habitated, expressed as a percentage) .

Dose Level Generation/Litter

Flal Fipl rza? E2pé—_ ____ Fiad
Control 83.3 43.3 83.3 53.3 90.0
‘25 ppm 73.3 33.3 73.3 \63.3 © B0.O
50 ppm 76.7 30.0 70.0 70.0 96.7
500 ppm 76.7 3_5.7 66.7 53.3 §0.0%%

1. Appendix A Tables 37 and 38
" 2., Appendix B Tables 35 and 36
3., Appendix C Table 25

*%* Statistically significant p<0.01

6. Duration of gestation and delivery of litters.

These parameters were not significantly affected by the
presence of acephate in the diet.

1
7. Litter size and stillborn pups.

The average litter size at birth was statistically
significantly decreased (25-30%) by the presence of acephate in
the diet for 4 of the five litters produced . The Table 2
illustrates the average litter size (number of pups per litter)
at birth.-
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006759
Table 2. Litter size (mean number of pups per litter +/-
standard deviation). '
Dose Level Generation/Litter
Fla Flb F2a F2b ° E3a
Control 12.6(3.1) 12.1(1.8) 13.6(3.2) 13.2(2.2) 13.8(2.6)

25 ppm 12.2(2.9) 10.4(4.7) 13.5(1.6) 13.8(2.6) 13.5(1.7)
50 ppm 11.3(3.8) 11.1(2.1)  12.6(3.9) 14.3{3.0) 12.3(2.8)*
500 ppm  11.3(2.5)  9.7(3.0)% 10.2(3.4)%% 09,9(3.4)**9,7(2,8) %=

*statistically significant p < 0.05
**xgtatistically significant p < 0.01

Although the F3a mid dese group reaches statistical
significance, the testing labeoratory does not attribute this
decrease to acephate in the diet. The control group for the F3a
generation (13.8) is high and the mid dose group (12.3) is within
the range for the other non affected groups.

NOEL = 50 ppm, LEL = 500 ppm for decrease in litter size.

The effect of acephate on litter size may have
occurred early in pregnancy since there was no increase in the
number of stillborpn pups due to acephate in the diet.

5

8. Pup survival.

The number of pups surviving to day 4 (as a percentage of
live pups delivered) was slightly decreased for the mid (-3.2%)
and hiagh (~3.5%) dose groups for the Fla generation and for the
high dose group for the F2a (-~6.9%) generation. Refer to the
Table 3 below,

:-‘Ji.d % ‘i"»_
-~

10
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Table 3. Pup survival (pups surviving ¢ days relative to total
liveborn pups, expressed as a percentage).

Generation/Lit
Dose level
Fla Fib Fza F2b F3a
Control 99.7 . 58.8 _ 89.4 99.0 88.1
25 ppm 88.1 99.0 99.0 97.7 96.8
50 ppm 96.8%% 100 98.8 $9.3 98.6
500 ppm 96,5%% 58.1 93, 1%% 99, 4 55,1

*% gtatistically significant p«0.01l

The inconsistency of the decreases in the 4 day
survival for all litter groups and the small percentages involved
doe not convincingly indicate a test material related effect. The
study report, however, considers these decreases to be
"biologically remarkable only for the high dose group". No
effect of acephate was noted on the 4~21 day survival.

NOEL = 50 ppm, LEL = 300 ppm for pup survival.
9, Sex ratio.

There were nc effects evident on the ratic of males to
females.

10. Gross Necropsy and Histopathology.

Complete necropsies were performed on all parental rats
in the Fo, Flb and F2b generations. The females were reported
to have also been evaluated for the number of implantation sites
at necropsy. : \‘

[-%

No testfchemical_relatgd increases in lesions were
noted at gross necropsy for thexrats dosed with acephate.
Information on the total number of implantation sites could not
be found in the study report.

The histopathology report is presented in Appendix H

and was prepared by W. Ray Brown, D.V.M., Ph.D., Veterinary
Pathologist (report dated April 24 1987).

11
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Microscopic evaluations of the control and high dose
rats in the Feo, Flb and F2b parental groups were made. The
tissues specified for evaluation were testes, epididymides,
prostate, seminal vesicles, uteri, cervix, and tissues with gross
lesions, Preparation consisted of embedding the tissue in
paraffin, sectioning at 5 nmicrons, and staining with hematoxylin
and eosin. ' ”

No test chemical related microscopic lesions were noted
in any of the parental rats for the Fo, ¥ib or F2b generations.

NOEL = 500 ppm.

CONCILUSION.

This study is classified as CORE GUIDELINES.
Sufficient data were generated to define a ROEL of 50 ppm. At
500 ppn there were decreases in body weight gain for adults and
pups: increases in food consumption relative to body weight for
adults; clinical signs in male adults (alopecia and loose
stools); decrease in litter size (25-30%) in 4 of the 5 litter
groups; and decreases in pup survival to day 4.

It should be noted that this study did not assess for
inhibition of AChE or ChE.

P -'_J_g
-

12
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D. §£mmary» Tables

303005

pane 10

006759

Dosapge
Parzmeter  (ppm} FO-rix - FO-Hb .- F1—F2a Fb-P2n . T la
Tndex() O 28/30(93.3) 20/30(66.7) 29/30(96.7} 28/30(93 1) 29/30(96.7)
] 27/30(9¢.0) 19/30(63.3) 30/30(100.0} 29/30(96.7) 29/29(100.0)
50 28710093 .3) 20/30(68.7). 28/30(53.3) 30/30(100.0¥ 25/30(56.7}
500, 29/30(96.7) 20/30(66.7) 28/30(93.3) 28/30(53 .3) 25/30(85.3) +»
Oa 20/30(100.0} 22730(99.0) T 5/25(100.0) 25/25(100.0) -
Pervilicy
Indext O 25/28(89.3) 13/20(65.0) - 25/29(86.2) 16/28(57..1) 2¥/m(82.1)
: P 22/27(81.5) 1/19(52.6) TI0(I3 .3} 15/29(65.5) 28/ 29(82.8)
50 B/m(%2.1) 9/20(45.0) n/x{7s-o} 21/30(70.0} 29/29(100.0)
500 13/29{79.3) 11/29(55.0) 20/28(N.4) 16/28(57.1) 18/ 25(72.0) 4
Oa 26/20(86.7) | 22/77 (£1.5) 20/ 25(83.0) 18725{72.0) —_
Fortoatal
Survival
Index(L} O 307/ 308(9957) 1667162(98.8)  332/33A(59.4)  T[O/12(99.0) 355/172(58.1)
(days 0-4) 25 2155/26A(98:1)  103/104(39.0)  291/294(99.0)  2SL/257(97.7) 306/310(96.8)
50 241/245(96.8)%¢  160/100(100.0) 260/263(98.8)  297/299(99.3) 34L/349(98.6)
500  248/257(96s3)%  105/107(98.1)  188/202(93.1)%* 157/158(99.4) 1547162(595.1)
On  344/346(99.4) Z55/263(97.0)  260/260(100.0)  238/242(58.3) —
Lactation - .
Index(I} O 1947195 (99.5) 104710401000}  194/134(100.0)  128/128(100.0) 1/T3(99.1})
(deys 4-21) 25 171/172(99.4) 69/70(98.6)  178/178(100.0)  149/150(99.3) 182/184(98.9)
50 159/163(97.5) 70/70(100.0)  159/150(99.4) ~  1647164(100.0)  228/238(100.0)
500 173/178(97.2) &3/84(98.8)  136/137(99.3)  115/117(98.3) 125/135(100.0)
Licter Siza
(Total) © 12.643.1 13.1+1.8 13.6+43.2 13.242.2 13,2426 - P
25 12.2%2.9 10.444.7 13.541.6 13.5+2.6 13.5+41.7
50 11.37%3.8 11.1%2.1 - 12.643.9 R L . 12.3%2.a% s
500 1L332.5 Y 9 7d3.owled 107334 1574V 9 9TI a0 017 g 7%z.mew 307
O 13383 .4 12.0%4.6 13.0%2.4 1D.5F.1 A5 Y =
Pap Weight -
(Gruxas) o
Dey 0 6.340.6 6.540.6 €.0+0.8 63405 - 6.0+0.3
Oa £.240.4 6.4%1.0 6.2+0.6 6.240.6 -
Dey 21 55.8+h.1 58.044.4 48.8%5.3 $5.0%4.6 53.545.5
25
DI‘,‘ O 6n31’°.9 6-&*‘1.1 6-1"04—5 6.0_"_'_0.5 6-1:_’0-‘
Bey 21 55.2+5.8 57.1%5.7 49,7014 S1.6+4.4 49,9547
- 4 .
S0 % Ad
Dry 0 6.540.6 676+0.8 §.240.7 . 6.0%0.7 6.0%0.5
Day 21 56.043.3 $6.9%6.0 “'5:*‘}‘-3 v 53.126.5 50.8+4.4
, 500
Day 0 6.440.5 6.7+0.7 6.2+40.7 6.4+0.7 €.240.6
Oay 21 $3.5:3.6 55.9+4.9 A4.856.04 $3.9+6.3 51.4%3.9

z Sigaificastly different from vehicle contral (P<0.0%)
= Significastly differcnt from vehicle comtral {pco.01)

Ga. Valuce far saatber two geoeratton stady (tvo littera per generstion} simultanecusly condutfed in an adjscem

Hatiog fadex {I) cas be found io the Maring «ad Fervility Tobles for each groermtion aa “Rata Viich Meted™.

Fertilicy Index (1) can be Iound in the Hating ansd Fertility Tables fof each generution aa *Piegosat Fata/Mated™.

foctoatal Sscvival ladwa {I) (daya 0%} can be found in the Narural Belivery sad Littee Data Tahlee for each
geoecatisa a8 “Pups Turviving & Days/Tatsl Livebarn Pupa (Precolling)™.

Lactcation fades {3} {days &4-2I} cin be found in Retural Delivery and Litter Data Tables far esch gemersgton = -
83 “Pupc Suiviving 11 Duysc/Pupc Selected an Day 47,




~

1€

361 Sci R_e\_.f

es

HED Records Center Ser

-Page 14 of 65

ws, - File R054385

ence

PAGE A-16

303-005

—r

(1o’ oﬂ% TOIIU0D DTOTHEA WOLT JUDASIIFP ATIUEDTITUEIE aw
*(§0°0>3) Houuaou FTOTYRA WOy JURABIITP AYIUPITITUSLS 4
*UOTIBITQRYOD UY FIWY ‘®
*391p 3093 uo sfep jo xaquny - Aag

#6"85%S 598 1'%979°919 B TLT6029 6°09%5 " £09 RS2 1 £r1 g

#0° 0§71 658 %' Z9FE* €09 £°0L¥0" 609 (' 650" B6G agry 901 v
#Y'9SFZ 9%S $ 6577065 £ 8975 868 6°¥53E° €88 *Q* 5T 66 &vq

+0° 6% 166 6°9S3T°SL8 L 99%0° 84S §° 28367995 q*s¥x 26 Avq

A1° 89767216 6° 75707958 21972765 97257668 a5ty 0S8 £¥g
w¥ 2 QYEN" L6Y 6" 8Y32° 19S 295727 9¥s §°15%9°9¢5 q*s¥X o8l 4%a
*¥9° Gy S6Y €' 64¥ST0bS 0°L5%T°0%S 2" 6y7a°2es Q' 5¥X 2TL 4¥Q
#49' 997250y £°9438' 525 C'EsTy oes 0* yy¥s 028 asrg |, v Ava
*¥67YYT8799Y §°0%%8° €05 9°g%¥6° L0S b TY%8" €08 ‘a'ssx | .7 s Ao
¥ul'BETT 6YY S LEYR gy 8* 479" 48y " L*9E%9°08Y *q* 57X 0§ 4eq
¥#E’ ZE76°1EY 0°'9£%C* £9Y b Z9T6" 49y AL TR IAR T q°s¥X £y 4ug
¥ 627 €Ty L*IEEL Ty 5'SETT ONY 81670 g€y QST 9t 4sq
¥9°'STE6"4EE 0°8Z3Z°90Y 9°ZEFE 90Y L8750 S0y “0°$¥X sz Lvg
#¥L 6TF6°6YE €' 928y OLE 1°62%1° 2LE 95276 69§ “Q*sTx 2z k%q
#976T70°CTE ¥ 0ZELTHLE 0° €735 92¢ 1°72%0°8ZE 'ar sy s1 4ug
*%9'$T78°997 0°9131°9.2 9" L156°9L2 0° (178082 ‘asEx | g v

T'ZT31ET2 L0T3L" Y12 9 ZI¥E ST LT TTFTTSTE "0 55X 1 4eug

_ (%) ayByey 4Apog
ot of 0§ . 0g H paIsIL - STCUTUY
wdd gpg wdd gg wdd g7 (319T43A)0 dnoag »%wsog

Atuw::umh BLVHAZOV NORAIND HIIN SIVY NI ACGNJLS HOTIDNGOUdZY (WIIXTT OML) HOTIYHINZD OML 'SON-£0f FO0CL0MM

SIVH W1VH ROTIVUINID 0X ~ SLHOTUH KUOE NINZZA 40 ANVHWAS (T 20OVd4) 1T 2iavl

(£6%27~5 0004 %gumuv

-
[4H
—t

14




HED Records Center Series 361 Science Reviews - File R054385 - Page 15 of 65

1;
N
<
g
<
iy
i
mw
™
o
i~
=y
L5
uur‘lui\
&gx
ot

'{EU'05d) [043U0D DIOTYOA Walj JUSICjiIp A[IEUVYFIUBIS
) . 3y¥ren Teupaayl ‘o
*UOYIXITQEYOT UY 93K °Q
3 *gasATPUR wok] PopniONa {papiddad 30u ATIUSIABAPYUT JO AT3I5BIZ00UF Bufug *H
*pafiesaae ganjea ja iaquog » | J .

ShBLp 3Dy U0 HLep JO IqUnl = hmu

!
wl6T)5'6959° 999 Immumu.hwﬂmwuﬁh 8'96%L"88L h«mhﬁm.moh ‘d*syX . b 4w
£ ZLr1°T89 0"y8%%°0TL L SH6FT 7L L0957° 969 ‘arsry T o0z Aeg
st iehay9 0°08¥Z°90L 0°E6T8°ETL a.mthquo "a'sy¥ 161 Aug
¥8°9£3076€9 9 1L36" €69 8°883Z°H0L 9 GLTL 489 sy T 061 Aeg
8 9LvE V(9 0'8l76"899 T LA76'669 6'wET0 59 "¢'svX Zq!nnmﬁ huc.
6°0036° 429 97°9430° 849 0'98%9° 889 9°0176" Y99 “0r8vy 341 4me
¥5°89%L°919 QS35 699 LT98FL 89 0 ZL3678ST ..n.m«m, nmwa £ng
0°£931°819 M.Qhﬁnmmhm 0°5870°¢49 (621 TLFE" 199 .n.mﬁmv‘ 79T 49g
#*0" (9% 809 0 €7l 999 LUIBFL LLY 6°6979°559 .o.mww §¢T Awg
tN.wmmq.Hnw B'ULx6099 TTTBTT 699 G 6IFE"6HY ‘087X gyy 4mg
¥£ 9717568 £ 0LF6°65E S'eLFL’ 199 £789F5° ¢y "a's¥X | %1 4%g
6799596095 1°0i56°8%9 voBLYY’ 559 £789FY1°5¢E9 *areyy ye1 A8g
«m.nuﬂh.mhm 2TEOTLI9LG °LLFOTYY S E9¥9°£2Y L T 4 L1 Leg
*L79538° 945 2'$970" 629 0 wisS €L | < 1°Z9%L°S19 053X 0zt K@
» ) (8) ayByon Apog
0¢ 0¢ o¢ 0¢ ‘N | paasar -~ sTesyuy
udd pog wid ng wid gg (PIOTHNRAND dnoxg sdwsog

SLVH Z1VH NOLIVYZRZD 04 ~ SIHDTEM AC08 APNAH 0 AUVIBINS “nﬂ.mu<mv 1T A79va.

(L6925 TODQI0HE NOYAZHD)
Atuuzmumh TIVHLIOV NGUATHD 1114 SIVY NI AGRLS ROILINGOUADY (43LL11 OML) ROILVHENED OML ($00-¢QC '1GI0L04J

12

.

15




16

’ (T0*U>d) 102TU0D oﬁu«.:u» w1y WFIDFITP ATIUEOTITUSLS s .

% , ’ *(S0"0>d) TOXIUOD OIITYSA BOIT JUIIIIFTP LgaveopIrudts &

..0|w s . . *UOTINITYRYOD U} auqx..n.u Mm
- . . - (1] - [ -

0 - o 901p 3893 uo BANp JO AIqQUny G ¢!

- . JA T .

a - ;

g g o | o s,

a & TLoTrisTt 8'8 39" vl+ 6'8 30°ST+ lgeg apeew "0’ s3X ,58-8L 940

w v ’ : ) .

& { 0'6 ¥°T + 66 370+ | €8 I+ T e+ | ocatsay © 8LTL kv

Y. P : . SIS R .

o = 679 QT+ 0'8 FL'9T+ Q'L 3L+ c°g s¢"ZT+. | -0'SFY TL<%9 #4Avg

m 6°9T35 81+ B6 3077+ . m..m FHO 8T+ m..m_«n.oa._. B2 S 99-L5 .a.aun_

W' ¥y 5T79° T4 %96 3061+ 2°6 sEUETH zerustogze | tatssx | 1g005 edug

2 . _ _ »

2. TTZUST LI+ 1°9 36712+ 8'9 sL°61+ | BTOTC°6T+ - | 0°S3X -05¥Ey ehva

Q- . . - apye

. - ¥1°L 39°81+ 8°11%2° 12+ £'9 B 92+ 19 37°¢z+ | ‘a'ssx | £4-9¢ ®4sQ

@ ’ . .

mm ¥n'9 38°6T+ z°6 36°5C+ 6 1T38°ECH 65 3L+ | aUsw . 9c-67 vAsa ,

& . mm €019 v+ 0178 5+ B OTFT" ¥E+ I'9 37°5¢4 S A1} o i 62~17 vérg

1; 3“ ’ . . ! : ’ i

3 £ 170 36°9CF 9°6 FLSY+ 9'6 39°Cr+ v 36'T9+ | 0°STE 22-61 #4eq

o .

= . £°8 IT9vE 8 £ FLant § 1137 L5+ 0'6 szoivt . | oracsIK g1-g ®Aed

Q . .

S - L3 . - i

5 w8 L FLOOSH 6°8 F8°T9+ 6'6 ¥0° 19+ 6°L ¥L159Y a‘s¥x g -1 .u.aan_

Q- » (8. ?8umyy wyFyay Apog

o ‘ ]

g ‘o o€ 0 ot H pIINTL - STOFLY.

=)

o . uwdd gog wid g5 wdd g7 wdd o dnoag a8wsog

- SIVE FTYH ROLIVHEANZO 04— SEOMVHO LHOIZX RGOY WMDIAEM 40 RUVHHAS * (Y 30V4) T 310V

{{6%T~$ TOJ0L0¥A NOYABHD)
IVIINHIAL ZAIVHAZOV ROEAZHD HITM SIVH H1 AGRIS ROIIONAOYAZY {MZILTT OML) HOTIVYIHED OHL €00~T0f 10I0LOYd

- - v




HED Records.Center Series 381 Science Reviews - File R054385 - Page 17 of 85

SPAGE A-19

303-0035

‘eeaLVLY WOIJ PapNTOXI  “PAPIOVOIT I0U ATILIIICAPFUT J0 ATIVNIIVIUY DATRA DUy . Y
TUOFIVITARYOD UY 2IWy ‘@
“3a33p 31837 uo efep Jjo Jaquny = Aeg

L]

*padvasarn uuuﬁqr jo Iaquny = | |

$'9
'S
LS
1°s
£°9
£'9
6°6
w.mmno.n +
tAR AR TAR S 4
¥y Iy 0T+
S’y 768 +
86 II'ST+

S'L FT°RTI+

92358 +

Theshy -
1'978"'y +
6°L38°L +
0'930°S +
€917 L +
0 93" Z1+
9CTLL +
$'EIY T
GLICETY
S°870°6 +
T°B32°61+

0" 931 6T+

0t

0'8 36°6 +
T'ET59°9 -
'S ¥y°L +
9'y 3979 +
£ 7871+
Zy 3L+
$'§ ¥9°ET+
8y 358 +
2°2T367 2T+
0°TT76°TT+
$°9 FLTOT+
z'9 3€70T+

1°¢ 38781+

113

'8 30°9 4
ql6zIT L3070~

qi6z10° 931" £+

£°9 3679 +

%S 36 +
6'6 35'8 +

$°5 31T+

£y #%°L +

'L st i+
76 LTI+

$'6 WL+

L' T8 9T+
UTERS 9T+,

1]

‘0"S¥Y
"0°§TX
roTsIY
Q7%
‘087
‘ars¥x
'a's%
Tots¥t
"0’ 5%
‘0's¥X

MY -

‘a° 53y
"0°53

 ILT-69T 84%a
, 6917291 84w
.Z91-551 w4v0
SST-gyT Adwa
ByI-141 ¥Led
H«H“mmw,uhan
YEY-LZT 94w0
LZ1-0Z1 94vo
. *0ZI-€11 shea
£T1-907 wdep
90166 wAwg
66 -Z6 Wiwg

g6 ~59  whue

wdd g¢

wid g7

wdd g

dnoan adesog

SIVE FTVH ROLIVEARID 04 - muu:#&UMHxQHmn A0 ATNEAN d0 ANYRHNS ¢(2 ADY4) TT 279Vl

(L6478 10001044 NOWAZHD)

d<0mz=wuh JIVHATIY HOUATHD HLIIN S1VY HI AOALS onBUnooxwmm mmmhﬁmu OHL) HOIIVHIANAD QML !S00-E£0C 10J010dd
m
|

{8) ofuwyp 3383y Lpoy

peagal ~ SyTWLUY




HED Records Center Series 361 Science Reviews - File R054385 - Page 18 of 65

*(10'0>d) ﬁonucou uauzg ea.C IS ITP ATausnyyuldis  wy
. ragdyan eeimiey P
. .nnvnun.,n:nuuvuwﬁuxm.nuv._ounuuon hﬁu:nuugﬁuﬁ ho.ﬂﬂuuntoucqu::su:o.a
>

o "pIRVIDAT €INTPA JO IAWAN w ] ] +uojamIpqU O UF SIRY '€ - _ - +q9]p 2893 UO 9ALP JO IVQUAN = ADG
T . N
h s
Y]
<
? 1
E:
= .-
@ \
™
=
™
F
L 1621576932° 159+ | (62]4°995€° 664+ ¥ 269 €16+ L9LsT 6Byy |} QST ' -1 wheg '
h 621y 3879 + L {62]v Y0 s+ 59 3901+ -0t FI'g + -ty e ¥ 40z 94wq
mmmmm 19 3L F "9 I+ § 0ty + 0'f170'z + | "G's¥¥ y0Z~L61 w4vd
=3 “ ] ‘ .
mmmr € 11776 + I°¢ 38204 £'9 356 + §°¢ 356 +.. . | "O'SFL (61061 94ug
o' L 3T+ B8 ETF0°S + weh'9 Ty 4+ NEINE a'Syy o 06T~E8T PAvg
€8 50014+ £°0178° 01+ €L € T+ 1°01 52°01+ *a° 57X o E81-9LT #4en
(8) asusy; ayByapn Apog
o¢ oc . ot _ ]2 R pRAgey « STUUTuY
wdd go¢ wdd gg wdd g7 vdd ¢ . dnosg afeuog

SIVE ZTVH HOILVHINAD 04 - SRORVHD LHOIAN AQOY ATMIRK J0 AUVHHOS

(L6%51~% 10001043 HOHATHD)
IYIINHORL 3ILYHIZOY HONATHO HLIM SIVE NI AORLS NOIIONGOUIIY (HALIIY OML) ROILIVHANID OXY

1{C FOVd) 2T 3MEVL

1500~£0€ 10001044

18




(@)
e
. *{I0RSd) TLITLeD BTOTHIA WOAY JUdINII[P L1007 JRukys

L) PCCRCOSE) 1013105 DIoYoA woaj wexsdzyp Ayauust pyufs

- ' ‘BOT FUFTGILE 03 40Tad wayea ybpsa Apoy Ayyoos Ipe I o)

B *SBOATTIY . LAA] papulaxa fpopaeadd Jov LIURIADAPUUT X¢ AfIDLarosn; Injvp ‘s T

o w .ﬁuanucpﬂ BaNjEA Jo Jogqunhy W [ ] . *3I0T§E IHDY B0 whell Jo Anguny . Kop

. 4

mu. .k " .

o § :

w0 B

3 g .

m, & 0'y ¥v°88 $°y 31769 o621y ¥9°98 §'» 7198 . ‘arSFY qTLT 4w

L 3 )

m._._ ~ $°0Ts7°8S 9°8 7§°S§ ¥0'6 TT°99 6'0T¥874S - | 'GQ°S¥Y qLL-v9 #4ma

. Y ¥6TLL 9% 31y 8% ¥0°§/ §°S ¥L°9L 13 ! y9-£5 shwa

i : _ ) 3

2 $'y ¥0°1g 't $9'8L S A AT §'6 31°08. ‘ASFE |- 15-05 sARC

mm DS 7068 . §°9 36°28 $*L ¥y'18 VA RTRL: | arsix ] 05~Cy SAuQ

5. vl DIFS 16 8°9 $9°48 5 [62]0°013%°58 6% 318 “a'ssy £y-9f 84ug

C: .

1 I . . x . : » ] | . . . KN

m_ 832 v {38706 ARATTA -1 "8 32716 99 1E'06 1’8ty 9g-6Z ok

=’ 22 & 8'9 5°56 8'9 76°16 b'L ¥8°26 0% 3026 @ 51X 62-2z 420

o' = _ B

@ TR ELRS (1 S £ 5%°96 - VR AT 69 wures ‘arery 2T-51 whweg

S 1°L 38°€0T 0" L $77£01 $°2T%9° 80T £°9 3T°60T - | 'A'S¥§ | §T-8 #kep

[y - : X -

m. BT L 38111 8 T139" 211 8°6T36°60T 4 679 FO'OTT . *0°s7Y g -1 shug

S \ . | (K¥p/B4/8) s

@ . ua-ydmnevay pasj

. . _ .

m. o€ of o€ .06 R} peasel - yeujuy

o udd 00g wdd g wdd ¢7 {T9T424)0 dnaxy s3esog i

T TR W A T TR

~ AVQ W34 IHITHEM L0049 mﬂ RYHOOTIN/SKYHD - zcnhmxbmzoo 4334 ORILVMAYA AIBEH 20 XUVHRAS (1 Iovd) 91 31avl

Anmem 5 TO3010¥d HOWAAND)
TVOLHHIIL ALVHAIIV MOMAZHD HITH SLIVY NI AQls zcavu:&0¢mum (¥3LLT7T OML) ROTIVHANZO OML :S00-£0E T050LOW




- File R054385 - Page 20 of 65

HED Records Center Series 361 Science Reviews

o

et

303-005

PAGE A-~30

-

THEVROR
B7eE335

Page 138

*EDEATRUR wWol] wuunao

|
1
!

1
v

: +pafu15au GUNTEA JO 39quUAR = [ )
Xp fusyey 30U ATIV0II0AREHT 20 ATIDGIMOJUT WNIDs ‘g

rSutiow yo vyvp pIwzyjucd S Yija erswgue Jusudead ol ppyvTaISVI ST BIQEY BYyr ‘@
Z*LF0°LS S LTFG €S TTIFTLS [ IEILTLFYT6S "4 SFX 0T~41 #keq
9°675° 5 08 ¥8°0¢ T'8 321 vERYEL | STy y1-1 whog
. — »>
0°{s2°6L Ll 39 ne ,§°6 0" EL 1943179 "4 s3X .7 -0 sAeg
P e “
: (£vp/81/8)
£ (4 iz £Z H .ﬁcow\uaEmuﬂou paag touaainy
fugael jo B PIWIY]
0 ! 1 0~ R ‘“uo) ® InoYIEn swEg
(L onee (L 9nez HORAN 4 (£°€8)57 DR - aupuBvag
0g 0t i3 o X pR3saL - STRUTUY
udd ggg udd g udd ¢z (PTOTYTA)0 _ dnoan w3wsog

SHFLLIT HOLLVNANZD VI2/SIVY TTVRAL HOIIVYINID 04 ~ (UOI¥Ad NOILVISHD)

AVQ YUd IEOIEM XG0€ 40 HWVRDOTIA Wid SHVHD ~ HOILJHNSHOD Qddd TYRRIIVH 40 J¥viddifts :{T d0¥d} 8T I7dvVi

TVOIRHOAL IIVHAIOV HOUATHD HLIM SIVY HI RQ0LS NOILDAQOWERY (HFLLIN OML) ROLIVHANID OML i500-tDE 102010ud

{L6%T~5 10501044 ROUAZHD)




—
N

Y]
L7+ I
o
o
-

. <o
ol o . =
m L —
o - ® :
_ g
w jood
o0 v
g :
“W%_ "
X a
2 _
_H.,, *pEpIOSaI j0u ATIUSIITAPRLY A0 AYIDVAIODUT VI YIFYM SAINTEN RIPNIIXY '8
...w sudnd SUTATAIng ou Y s sTRUTUR JuTpnToNR ‘peBEauAw sunivA 3O JBQUNY = | ]

: il e

Q= ) >
= ' B . -
e oTizEL L {12)0°9130°s¢1 870267621 2(72)9°6136°821 | "a°S7Y _ §1 -10 wvéeg
[ % . . .
i CweozEgessr | (1z)iienescegl §r5z¥0° 881 - |p(vD)OTITIONLST -] 'OUSTY 91 ~ ¢ ®hvg
9. mmu 1°6139°611 [zz) 1 0z32£21 6 L139°8TL | 90ZFE°9IT" | @Sk - L~ 4 9keq
@ e _ , _ . E
® - sslig zn (zz}o-zzsetes | 1T0T39°98 0 TZEY YR | atswy . v = 0 849g
n . .
2 (Lep/in/8)
@ ) u0y3dunpuc] paag TRUIRILH
s. . - -
..NM.. : . . o 193331 ® Supzeariad
& (Lrs)ee (L'g92)eT  (orendzz (e'egdsz - | (R - pur aumdey
@ ot ot . ot _ ot R  peaseg - wewjuy
o _ et . :
& wdd ppg udd ¢ wdd ¢z {(P12T4eAY0 . dnoagn wiesog
v : ;
& © SHIIIIT NOILVHINID VIA/SIVY 21VHad NOILVEANID 04 ~ (QOI¥3Jd NOIIVIOVD)
™ AV ¥dd LHOTEM AQOW 40 HYNSOTIN ¥3Z SKYMO ~ KOIIJHNSHOD Q3dd IYNYALYH JO Xdwiing (I 49vd) o0z 318Vl

. : (1642=$ 7102010¥d KOYAZHD)
TVIINHIAL FIVNIIDV HOMAIND HLIA S1VE NI AAALS HOILINQ04JAN {84111 ONML) HOTIVEARID oML 500~-C0L 10301084




R A A S e

S

[ Th AT

Blvedine

.HED Records Center Series 361 Science Reviews - File R054385 - Page 22 of 65

tPAGE A-34

303-~-805

42

LHEVRIR

Page &

*3uTivw jo VTP PIWATIUCD VW YITA ATRWTUN susudead o3 pa3oyaIeEal ST 27403 STYL ‘v

t. ) . } ) \‘r\
§ ZT¥8* LY £'638° TS §TYTEYT6Y 9°2735° 0§ “ar$3xX <7 -0z-9T 8AeG
T yT5E0 29 0°5%6° 28 6°6 36°2% Levegres ] catswx p¥~y shod
2°5136° %9 0°950°1L 0'6 $9°0L §'s 50°0L _ | ‘@83 . L -0 shug
\\ " - -
N (Kep/8y/%)
" 8 6 ¢t R L UOTYdunsues PIsg TRUIDIDR
I Bupyen jo 338Q pswary
0 ! ! 1o H U0 ¥ InOYITH BEeRg
(L79E)TX (0°0€)6 (£°£€)0T (erem)eT ) (N _ Jueudozg
ot 0g 0¢ 0t . ] paisey ~ aTeuguy
udd gpg wdd g¢ wdd g7 (ITSTYRANC dno1s wlvsoqg

SHILLIT ROIIVHANZD H14/SIVH FTVHEL WOIIVHINES 03 ~ {GOTVId HOILV1gEND)
AYQ ¥3d IHOIAK XQOW 40 RYEOOTIIN ¥3d SKY¥D -

ROTLBHASHOD QHEZ “TVHEILVH 20

feg s AN T

RIVEHAS (1 20Yd) 7z 316V

(HBRKHE)! .




of €5

2

e

Pag

tPAGE A-36

s

8

05438
303-005

leR

ey

-sdnd ZUTATAION OU YITH STETLUR m:«naﬂuxb ‘pRivaaan sONTEA 3O uup&nz l._ }

/i

en

CHE VRN
17083

Pae T4

$ s10° 90T 8'9T7L°0TT (619°8176° 21V AT gy - 0. 9A%g
v L1717 621 0" €150° €ET (6}2° ¢T38 TET 4 S15BI6ET . yT - L vAzg
L9176 00T 6°€1327901 [610°6278" 601 0°sT72 807 __ L - v 8keg
0°v132° 94 v IZ3L €L £°8279°9¢ m.oﬁm.mmm 4y - 0 9Leg
. v (Kup/834/9)
' $ nopydansuo) paag TRHIIJEH
_ . . s 193371 ¢ Bulaaaliad
(Lroe)t {(0°0£)86 (£°€£)0T (e en)ET: : pun Jusufazy
ot 0f ot of paIsIL - PYIUTUY
wdd 005 wdd og wdd ¢z (PTOTHRA)O " dnoag ¥8w¥sag

"HED Recotdp-Genter-Series 361 Sg

(£642-5 10701084 KOUA3HD)

. SHILLIT NOTLVINZD G14/SIVY ATvZA KOTLYMINAD 02’=" (QOI¥Ad HOLIVIOVY)
XVQ ¥2d 1HOT3K KO 40 KVEDOTTX ¥3d SHVES ~ HOILARNSKOD G334 TVRMAIVH J0 XMYHHAS (1 30¥2) vz 318Vl

JVITRNDAL FLVNIIOV KOEADID HITH SIV¥¥ HI AGNLS MOT1IDN00843Y (¥4illl OM).) KOYLIVHHEKAD OM1 :$00-COf€ givelstisy:fi




'
[T+]

e

Q

<2

3 :
o5 5]
Q.7 2
i e
w05 n
3 g
3 i
mm_ Pt
2

i

1

g

Q-

o

IR

4

]

L

=

- .

L2 :

0 mim
- Ty
w0

v

2

= .

gt

w

—

&

c .

Q).

C.

p

d N

=3

Q

m,

o

Ml

I

T LT

*U0TI1IIgeYon 03 _ﬂum._",un uayey yfren Apogq Ayyaan jee] "o

7 rqopp 1893 uo sAep Jo aaquny = A0

i :
1'6259" 602 LTCF6" L0 , N.mmﬂu.OWN_ vicsseer | catssx | T 4w
L°825$° 982 0°0¢72°282 €'$272°982 mqmwﬁmjamn .gmmﬁm vg Lva
9 9T3e Ll w.on«m.hhn n.quﬁn.mhmh m.hwwwumhu "1Us¥X s Leg
8°9Z3L°852 L°0C76° 592 9' 1276697 _h.nwwo.mmm ‘a*ssx ,“w 0§ 4va
§°YZ32°092 6 CTF1°952 50278192 _m.nm«mmmnm "atssx | cy huﬁ.
grezytent §°1Z54°992 6°8YFT" TS n.ow«w.mqn ‘arsEx g¢ 4vg
6°0Z52° CC2 §°6130°££2 (A1 CT AL 14 _o.mﬁ«n,NnN "asip 62 Lvd
€ 8156°¢1Z §'8I59°612 L'S172 612 L mﬁﬁm At "a’ 5%y 7z 40
£ %1507 961 T9TFL 96T T O1F5°L6Y Y qH¢N 161 U° 57X ST k=g
6 11507 TLT € T34 €LT 8°1T%8° 941 n.owﬁn.qﬁﬂ *Q"5%% g 4sq
671 307051 2°6 357691 9'6 #5°0SY 5 ‘a*sEN 1 4ep
: "1 (3) ayBran Lpog
0g oc ot 0t i pe3sal - sTewFuY
wdd ppg wdd pg wdd ¢7 {(317T43A)0 dnoxn elivso0

SIvd 2IiEd HOILVEANAD 04 - SIHDIZH Adod ORILVHENS A14Z3H 20 AUVIHAS (T 30vd) ST J18vi

(L6YZ~5 T030104d HOUAZID)

IYITRUDAL ALViddOov ROYMATND =.E.= SIVY RI ...n_nhm NOILONAOUdIY (8alLIT czhu NOLIVHENAD OML 1500~C0E T0D0L0Ud

Ep)
-t
et

e

i
wh

b




it

38 ge 25 of 65

- File R054385 - Pa

VIEWS

Re

lence.

361 Sci

es

HEDB-Records Center Ser

tPAGE A-22

3

303-00

*(10°0>d) 10a3u0d LﬁUﬂ:ur WoZ3 UDA0IFTp AYIVedf pudfg
TuofIwafqRyoD o3 Jojad udywy, Jydyea Lpoq A(¥san el ‘e

«38p 3803 uo wAwp jo Jequny » Aeg

0°$Z¥ 6CTH

weSTYI0TE o+
9 n3z g +
$'ST9°6 +
1°936°¢ +
0°$36° 11+
0 LiT 5T+

£°939° L1+

R LR YA
P £ 25

T7esL i+

ne

S 93y BLTH
1 306 +
T°L Iy 4
B yT36" 1T+
§9T38%6 +
0°L 36°6 +
075 79°CT+
8'5 39 L1+
£'9 7Z°6T+
79717+

EARR A4

0L

g ITIC 09T+
0'S 9%y +
IRENES
£'9 3L°6 +
0'6 TL'L +.
778 3L°6 +
LTt
L' 357ST+
6'0T38" 12+
(AL AT AAY

0'6 L9+

ng

v* 92307 CYTH

S'yi6'Y +
v93ceg +
2537014
$'S3E°8 +
8793501+
1°9%6" 9T+
LSUSFy s
8°$3L°02+
0°936° 22+

LIRS 4 g

ot

*aTs3X

“g° 53X
"' 558
*qr 83X
"q*$3¥
“q*$7X
“U° 53X
‘as3x
e

"q° 57y

Q" $3X

(8) oBunyy ydysn Lpog

sieg
94w
ahwo
whvg
vheg
Bug
LTCN
wiug
wieg
shag

g -T #deg

PeIsRYL ~ S{RWILY

wdd pog.

wdd om

wdd ¢7

edd g

K

dnoas sdesog

SIVH 3viiad onhcﬁmzwu 0d - SADRYHD IRDIINK »uom quhcxmxm ATRIAA 40 ANVHHAS (X uo<uu 92 ITEVL

!

1

) Ahmqulm

TOO0L08d NOEATHD)
4<o~=zump FLVHALIY HOWAIHD HIIN mp<¢ HI AUNLS zouaunnommmx (431117 OKL) zona<xuzuu QKL 1$00-COE 10704084




- File RO54385 - Page 26 of 65

i

HED Records Center Series 361 Science Reviews

tPAGE A-~)9

303~003

ruoyingsad peunsaxd jo gI Avp Uo pazaayiap ISI6Z4 TYWIUY 9

4 62507 €£6¢€
0792387 0%¢
¢0EsR T L1E
Z°O0E70" €62

t

*Sugiew Jo wISp PUMITIUCD ® YITA sTwwIus Jusuisid o3 pe3dTIISEI DYqwl ITHL "W

S E9FSTILE
%1736 92E
£ 0E38° 90€
670236982

Iz

STHLFYT45E
FAR AR LI M4 43
.c.mmuc.dwm
9°8Z7g tel

| 4

&wmmo.mnuc.mcw

B'9LFLTSYE
A1 1A )

0°1£30* 262,
52 .

rd
—

: oz Awd
p1 Awg
L e

o Aeg

{8} g 348ToN Apog fwuaazop

o

(L91)€2
0t

1

(£ syce
ot

1

(e
ot

0

(£7¢9)62
ot

fusswn jo Avg panar]
-0y ¥ INOYITH FWE]

Juvulaig
pe3IvaY ~ STRNTUY

=dd gpg

wdd pe

wdd ¢z

wdd- g

- dnoag s8wsog

/SiVY 3TVHid NOILVEIR3D 04

.

. SMILIIT NOIIVM3NZD VId
~ (Q0I¥Zd NOILVISED) SINOI3M XQOY TYHWALYH J0 AYVIHAS (T Z0Vd) Zz 218Vl

(2647~ UDIOLONd HOWAZHD)
AVDIRROIL ILVHEADY KOWAZHD HLIA SLVM NI AGALS NOLIDAGONAEN (NALLTT OML) NOILYMINGD OML 1§00-€OT 200010¥d




e

PR T

M)
w »
-
o
M~ o
N 5
m L -
i a
& 2
i M -
wn A
& 7
o 3
[=1 m
2 _
i . +poFEIBAR RINITA JO 94BN = [ ]
m w “Buysew jo 9310p PAmITIUOD W Y3Fa STvoyuw auvuiaad o3 pI3DTangel aTqeI BTYL 'Y .
e $* 21307007+ 1'6C39" T6t 6°7E¥8°00TH  ([vZ) T 0Z¥C wiTH | "Q'S3X | pzeg whug
® " S 1T 26+ 0°EET0" g+ LA Ay ARdts [ve)e w1zt o9v. | "U'SFK Rl 54sQ
3 7701507 €2+ 0'ETFL T+ 6' 6136702+ grolzeisys | t0°S3X 5 yi-{ %Kog
L= -
@ 5 z §'s 38 L+ 8°LY36" T2+ 8'6 $L ¢t '8 sttgzr | tatsEx | L -0 9A=0
<0 . . :
@ ) m. ) ‘ ) . P I . (9) e8uny)
w .
v . o . Bugsuy yo w3eQ pawily
.m 1] T i - . .. N U0 @ IA0GITH SWeg
mwm {erqt)ee {(L9ddee - {ereLree . (E ey)se Totxx ' yuvudas
L o€ o€ 0¢ oc .| w 7 peasdy - syeurwy
m. wdd ggg wdd ¢ o wdd gz wdd g : ‘dnozy a8rs0q
& . — . ,
o _ . SYALIIT NOTIVHANAD Y14 : W -
T 51V 3TviEd NOTIIVHaN3AD 0d - {001¥3d HOTLV1S3D) SIONVHD LuDIan hn@m TYREILYH 0 AdVISING {1 uu‘mv 47 ATEvL ﬂﬁ
: : 3 .

. {£6%2-S T0D0I0Ud ROYAZHD)
AY2INID3L JIVALIDY HOYASHD HEIAN ma«x H1 ACNLS KOTIIONnQOW4Ed {¥3L11l7 OMLl) NOIXIVY3EN3ID OAL :¢O0-fdf 105010¥d

. __




A R BRI Ty

le R054385 - Page 28 of 65

R

iews - Fi
YR T

nce Rev

ies 361 Scie

e an

HED Records Center Ser

PAGE A-G)

363005

LHEVIUN
B1535-A
faqa 18

+papnloxa ednd Jujafaans ou y3jA ams&«ac

pafrlaar RINTOA JO toquay = [ ]

/SIVY FiVHa3 HOLIVYINAD vm..AQOmem HOXLVIOVT) SlHfuah ?uOm IYNEELIVH J0 AMVHHAS -3

TYOINHDEL mhczmwuc HOUAZHD LLIf SLIVY NI AQDLS zomhu=comamx Ammhhuq oxhv NOILYHANED th iS00~£0E 'T0D0LOUS

9 1E¥T751E __So.on«n.mﬂ.m 0°9Z31°T2¢E ._h.ﬂ.«w,.‘mmm.. ‘arssx .,H © gz keqg

B yTFTIIEE [zl eTs6TLze 8 LZ52°0%€ P ZZETNE .o.m._«m . y1 Keg

TUSTHE TIE [zzIE 0LsL " viE. 1°9Z%4°9Z¢ ﬁ..m.««_ﬁ..ﬁw_ .a.w«m : Keg

LT 9TFL9TC [ZZ197TZ50'60€ T*8Zsy" 126 N.ﬁ"w..:w__ q*s3Y% w.,.\ v e

0" 8Z5y"STE v° L2530 70E €°0£50°0Z¢ S TEST9ZE . | arsey o 4e
i _ (3) yBron Apog {ruxsioy

- . . ‘ w : uuwuﬁd ¥ Bupisatyieqg

(er90)ez CAL 721~ 20 T { 73 (£° €05z COR pus JuwuBaig
ot ot ot ot L H peIesy ~ STEAFUY

wdd gog wdd o wdd ¢z wid o dnox1g aSesog

© S¥aILIT HOILYWINID VId

{167~ 1000204d zombmxuu

P(T FOV4) 62 A9Vl

28




R S N

o

le RO54385 --Page 29 of 65

I
Rt R

HED Records Center Series 361 Science Reviews - F

:PAGE AA2

303-005

B

“sdnd JUFATAINS CU UITH STRWTUR mw«vnauuu

*podeioay sOnTRA

Jo equny = [ )

LYY

SI0E335-4

Page 190

iy Fd
1°913¢°0 - 112}e 6170°6 + LLIRUT + 607360 ~ *0° 5T == 02-0 skeg
Tl L1 {12166 79°21- 9 QLT 61~ §° 010" 61~ 16T 8FY 0Z-y1 s4eg
ADREA A G (t2iv'6 u'ei+ (SRR AR & LIRS i ¥1.4 #keg
_ v
8'9 F1°S + [zZiL"L 58°6 + €L 317§ + p'L F6°C + KT g ¢~y 9deg
67/ 7871 + [zz1s"T1TsL'E + T°0Tg9' 1 + 96 5C°1 - *0*S7K % =D thjm
, wa s8uwvny
Jufran Apog TRUXBIEH
y Y 323371 B Snpaaayiog
(er90)ez (L ender (€ ez (¢’ €8)52 (X)H puL JuwuSeag
(41% ot 0% 0t .f H _ paisay, ~ S{RUpuy
wdd 00g wdd gg wdd ¢z ﬁu_o__ dnoxp a%esog

Aﬁuwzmuwﬁ wFﬂzme¢ zourw:u HLIA SLVE NI RGALS HOTLOAQOUdAY nﬁLHHHA OHL} ROTIVUZNAD OHL

mmeﬁua ROIIVEARED vid

:m.&:m 1050L0Yd HOBARID)

fsivy MA<2mm zo~k¢ngmu od ~ (Q03¥dd ROILVIOVI) SBONVHD H:uuun rnon TVNUEILYH 40 AUVIHENS ¢ {1 29vd) Qf 218Vl

1500-¢0L "00010%d




At R LIRS ﬁvﬁﬂv

M

of\

ge 30 of 65

o e

- Pa

BE

385

S

le RO54
e Y e

o P e

T R

361 Science Revi__ew_s_- F

ies

HED.Records Center Seri

sPAGE A-43

303-005

LHEVRO
8708333-A
15

Frge

C+Buypjiel Jo 0IEP PIWITIUOD W

-

W TR

w151

9'6TIE LYY Z°EE78°ETY 1 LE52°08Y 2'yeFo ey | g'sTy 0z Aug
§BLFLL9€ b' L2797 279C " grE€TL08€ 6°T£79799E | *a's¥Y - pT &¥0
0°9ZF%°25E - 8'9Z5%° 044 €' 8Z3L°19¢€ B SEREL8E |\ g*STX o L kuge
6°TEFT 2EE £°2259°L1¢€ $'8278°9¢ 0°2Esy 9EE | 0S¥y 0 g

11 8 8 z1 u 'cH) quxwwwa Apog Teuzazeyn

P . : T, BTN R
{49011 (0°0£)6 ZLEreg)ot (T et Ctom JusuBaxg

ot 0t o 0t T " paasey - steuwyuy
wdd ops wdd oc wdd ¢y wid o ' dnoxp aluvsog

TYIIRHDAL ILVHLEIIV HOUATHD HITH SIvY

o | SYILLTT HOLLIVHEH3D §Td
/SIVY TIVYHIL NOILVHINGD 04 ~ (OI¥IL NOTIVISHO) SIHOTIN AQO0 TVNYIIVH J0 ARVIKAS :(T 3OVA) 1€ 14Vl

(£6%¢=$ T00010¥d HOHAZHD)

HI AGOLS ROLIDAGOYJIY (YDLEIT OML) NOILYYINAO OMI :$00-£0f ‘1000I0HJ

30

4

E




U

T

- File R054385 - Page 31 of 65

2

HED Records Center Series 361 Science Reviews

PACE A-44

.
H

303-005

CHEVRON
E708155-4
Page 182

*Bupasis Jo IJOp POWAF JULD ¥ gITs glvwiuw Jurudvad

03 PPIVIAIFIX VYOI BFRL "E

. rd
{8132 58+ 0'6137° 96+ GTLERYTEEY R GIATE "4SFY ‘¢z-0  séeqd
¢ 171 00+ I T8+ §*€279° 6u+ € RITO 9N ) t0seR 0z-41 ®£9g
LT ETEE Y TH &% ¥4+ 6°ST30 61+ 9'9777°6 + | 'U'S3Y % Y1~ sfeq
6" €13E° 0T+ -0°g 8T+ T 36 42+ 2'9 76" T+ TSR L -0 sdeqg
. . (q) Hodueyd
1 ¢ _ 6 2 N 348y Lpog yeuavaey
- Suyael Jo VjvQ pIWAT]
Y ! T L H -uoy ¥ JNOYIFH swed
9o (G 0€)6 " (£7€20T (£ ey)e (XN queudalg
0g o€ 0g 0¢ N- paIsIL ~ STBUFLY
udd pog wdd pg wid ¢z udd p i dnoan a8esoQ -

IVIIREDAL Jividdov

/8L ATMVHIA HOLIVHAHUD 04 ~ {RO1Y3d HOLIVLISHAD)

SUORVID %:Cwﬁz.
[}

i
)

| SUALATY NOLLVWANYD g14
AUCE IVNMAIVH 40 AIVIBING (T 30Vd) Z€ ‘luvi

: (1692~ 71000108 HOBAZHD)
NOMA3IHD HLIM SIVH KHI Adnrs onHuaaoﬁ;wm {H4LLI

1 OML) NOILVUANZD DML :§00-~C0L 0D0LONIL

31




Page 32of 65

T

5 -

PAGE A-45

-

e RO5438
303-005

-F

133

cpopnioxs sdnd Suyaraine ou {ITa .uuu_ﬁcc,” +po8RIBAR GaNTRA JO 29QuDH = [ ]

AT A

CHEVRON
T70R355-A
Page 153

-
9" 87170 6LE yTOLFIBIL (618 €179 8vE 0 TT¥S ENE [ersex - 07 Ama
L79T5L 0S¢ " 92767 €5¢ [6]0°61%0°59¢ 0'czse ag | | t0USTE y1 Aea
€T 2Zxh 98¢ {70507 whE {6]6'0238°45¢ 1°1656°09€ "aT§¥¥ ¢ 4rg
£ yZFeEse 14231794 6° L170°09¢ 7*0£%6°95€ 32 v Acg
9°TEFZ 95 ¢€ §°6Z71°9%¢C 9" (LT ¥9€ $'92¥9°05¢ .o.m«m o Aeg
. . (9) aylysp Lpog TRuISIEH
. ,\. 123317 v Bujgasaytaq
S {Lr9e)TT (0" 0E)6 (£ ¢e)o1 {E'€9)LT (x)n puw Jusudaid
0¢ 0% o€ ¢ N paasay - syewTuy
wdd opg wdd pg wdd ¢z wdd g dnoxn =8eseqg

HED Records Center Series 361 Science Reviews

$Y31117 HOILVY3N3D 614

/SLY¥ IIVN34 NOLLYYINID 04 - (GoTY3d NOTIVIOVT) SINOTAN X008 IVHBALVH 30 A¥YARNS {1 A0¥d}ec eVl

(LG%Z-5 T02010¥d NOHAIND)

TYIINHDZL FAVILIDV HOHAZHD HIIM SIVH HI AGNLS RO1130Q04434 (UZLLIT ONL) HOIIVMINAD OML ($00-£0€ 30201034

32




T

w4 T

M

B
A;
Ky
g
E
i

il

e 33 of 65

-Pag

le RO54385

ews-F

Bevi

ence,

361 Sc

les

Lenter Ser

.HED Records,

™

D
1 ‘
bl
2
Ay
W
<
9
~
(=]
Ll
~gdnd Huialaans ou auﬂw stuwiue urpnioxe 'pafwivaw SUNT¥A JO JOQUNH w { ]
: v . N
£ 61T ST~ 2 ZTF0 LT~ (6l SEsn 0%~ G wlsT L~ ‘0S¥ 0Zrl WAUQ
9 TIFL ST 1139 92 (616 wTs9° 9T~ 91 78°hz- "0'S5¥ 0z-41 vAua
L6 39°1 T 91§66 + [6leve 32°9 + A LAV 'a'six yl-{ 642
RT3 075 ¥1°¢ + eI - [610°0Ts0 ¢ + g0ty 4 ] ocarssx | L& ¢ -y sduo
mmw T°6 36°0 - 6°% 70°0 + U 9152"y - B L9 £ o | r0rSEX y -0 ®A%0
L {8) oBueys
L IuSyan Apog Teulazep
) - - “lte33p v Suyasapieg
, (L°96)TY (6-06)6 . tergeor (e Emey ()M puv quaniad
0t ot o€ 0% R ‘poIseL - :asé
udd 00g mdd g wdd ¢z wid o %26 *%svog

mmuhkna zoah<ﬂmzmu 454
/SIVY F1VHIL zouh<¢mzwu 04 ~ {dOTY¥Id NOIIVIOVT) SRORVHI LIRDIIA hcon A<zmmhcx 40 MVIBINS (T HOVd} £ 374VL

ﬁhmem S ’102010¥d NOWAIHD)
IVIIHHIAL JLYH43OV HOYAZHD HLIA SIVH AT AONLS HOTIDNACUJZY (WHLLIT OML) HOTLYUINZD OML :$00~E0f 710201044

it g

33




HED Records Center Series 361 Science Reviews - File R054385 - Page 34 of 65

PAGE 8-16

303005

{100353) Aoumnou BIDIYIA WO JUIALIIIP ATIURDTIINILS 4y
*(s0" o«& .3.5:3 212N woAT JURANIITP ATIuedpITuBIS 4

‘UBTISITqRYCD Ut mIDY g
.Nu?uau:ﬁ n«f 3w hvzun 03 paulTesy DA a1 TI® JOH "¢
*33YPp 1623 UC BAERP IO 29qUAK = FARY

Wﬂﬂ -paBeasar canyea JO 23quny = [ |
-

=
mnm.m . Y
“s2'9830°2Is 971631498 8°4$707€SS . | D 9676° £95 @ SEX 66 Aua
#v® 15767 408 1°69%0° 0SS 21557 098 __ 97693756 *Q'SEx q%6 4ea
wef 1639796y B YYTLIEES L %3 I o A S 0 99%L SES "ars¥X q5¢ feg
wel 6930 T8Y 138 C L3 {4 6°SY7y €0 __ LrTh3TtLIg "G SN it 4%a
#¥9°S9FY LY 8°6¢3Y° 005 £ eIl T6Y | 0°6EFE"E0S ‘A" STX. 1L 4eg
wwb LYTLTLSY TTLET9 8Ly £°6£370° 1LY S ucEyt Iy ‘Q'5Es A g Ava
w0 0Y32 82y £ 9EFI €Sy T°9E30° LYy 1°€C7L° 95y “aresx’ (s Ava
¥9°LEFL 6T 6°0€7Z°0ZY 9°ZERL°SIY |- 8°6T6°0Z% ‘arewX 0g 4eg
*L"%€79709€ ¥"92%8°09¢ 9* (T30 GLE 9T BLE "G* 57X £y 4ng
s 963y LI 9'¥Z38°CLE 6°v236° 1€€ 7°7T3579Ee ‘0SSR 9¢ Keg
9°ZE7€ €9 S 1Z36° 082 0°2TF6°9LT 9073 SLT *q° 83X 6T 4rea
0°0E78°$0Z 2' 11797022 7°R138°SIZ £ LITE VI “as7y 7z 4w
9°§Z38"5%1 6°€178°LST 1°6T15L 661 1°9138° 05T ‘4°s7y 1 4va
L6219 9130°C6 ¢ 0130°96 8'11%6°96 z'2ts'te . | ‘a'sex § Aug
L9119 g7ss LTI E 35785 2911979 st 65 1 (BiL"L 30°6¢ Q' §5% 1 4ua
’ (%) y2ras Apoq
o¢ ot ot o€ N poI8aL - eTRuIUY
wdd op¢ rdd o uwdd ¢z . H.nn 0 dncag o8raoq

. A . _
S1vHd F1vH zoﬁhémzmu nﬁum ~ BINDIZN X0R ETAE3M A0 AUVIBIIS 3(71 2ovd) 171 979Vl

(LE%Z~5 T0I0LOMd ROMATHD)
TVDTHHIEL JIVHAIDY NOHATHD HLITH SIVM NI AgAks HOI11OnGONJTE ﬁmNHaHa osL) zumuauuzuu OMYL 1500~£0€ 10001083

417




- Page 38 of 65

i

HED Records Center Series 361 Science Reviews - File R054385

tPAGE B-17

303-005

it

e §k

¥
B

SYojyn w1y IueRIIFR ATIuNoTITUEIS yy

AdGo “TEV T tvay 1539 o \ ..u.m”mﬂ«%mmmuﬁﬂ«ﬂwww .w
“13¥erp 3823 u0 sAup Jo 1aquny = E4eg
E I :
*v§ 86517809 § 92787689 115851 LLY 59 ELTL 489 ‘arssxk q Ko
*¥9°8635° 109 L°2L70° 199 E'SRF2°0L9 e.ﬁ«a...ms, *a‘ssx %61 4Ava
»¥9°B63C°209 wTLETI89 b' 6827 0L9 < 1°9£%0° 089 q'S¥X 061 Ava
¥¥5 68727 665 1°6979°€L9 €' 69567199 ALY T ) *a$7) €81 Avd
s 98307885 9799387 €99 9°€871°€59 67 LL38°859 ars3X 9LT Avq
el 187€° L85 2°993%° 59 10837999 . .“,_._o.w....ﬁ..om_o *a°s7% 691 4sq
ww§ QL3628 8 99FE°8%9 8 6L3L°8C9 < T9LFLY6E9 "W'SFE | 49T Ana
B 8135 VLG #2939 0%9 v'9L32°829 |, £2998°869 "arsEgr | 58T 4ua
»e6°9L30°695 §° €954 159 2 9L39° 119 §* 2955629 “q-s3% g8YT A¥a
wel SL31°€96 8 €971 629 1°1L38°919 - 9UI0FL (29 assy 141 4ua
w0 €L78°256 0°Z9FL*LT9 7" TL32° 90§ TUT9TSTNIY [ acsEX 5E1 4sq’
w6’ 8951 £%5 §09%6° 909 2° L9351 965 ‘zhzgszrsog | Weswy 121 Aeg
w0 5930 €S € BSFT 16 0'19%1 48% 9 Z9%L 565 it 'STX oz Aeg
T 937" 928 $'5530° 588 7 2978 5LS £16577 888 *q's7y 1T A8q
w¥Z S936° 916 L E53C 9L 67953595 1°LS3Y° 615 QST 901 4Leq
- (8) ayBpan Lpog
ot ot 0¢ o¢ ® | peaser - ervupuy
wdd gpg wdd g¢ wdd ¢z mdd g dnoxn s¥weog

..+ . .
Sivé ZTYH HOLIVHZENID HTA ~ SINOIAM 1408 ATNEIM I0 Au¥Viving

i
3.

4(Z 3V) 1T T19VL

. Qaqm S 100010%d ROUATHD)
YIINHIEL BIVHIIZY HOMAZHD HLIIM SIVH NI AdRIS zon.wuancx...ﬁm {4ELLIT OMl) NOIIVHENAY QML :500-C0C Acuo.womm

418




*{10°054) 103302 2ToFyaA W01} AUBID3ITP ALIWWIFITUSTS v
*{50°05d) TOZIUCT BIOIYCA Wolj IWOITZITP AIauvessITuRis 4

8 . ‘UOYIEITQEUOD BT EIWY ‘g

.m « N : *19A193UT 1YY 3@ Aprile o) pouldjes® 219 @lva TTv JOH U

®- K mmm *padeiaav san[eA JO loquny e | ) - *IVTP I2UY UC GARP JO IWqUNN = EAEQ P

[xn] ] ™ -t

o B -

n. & . @ ¥

t Q _ . _ y

m m B OIE"L + 2631 0T+ 0 E2 04 S 97 BFLTTTH *ad*swy 48626 24nq

3 w9 ST56°6 + 193297+ 1°83879T+ L. BTST9ETH *a*§5% qt6-58 ehed

& ¥¥5°C F6 T+ £S5y 61+ 993202+ L 9TeEyeT+ "arsIX q58-8L #hva

%., L9 FCOT+ £SE6°C1+ A Ua% ¢ NN BERRRAYE S0 SO T3 4 ¢ q8L-1L 8F2T

i €*9 5461+ 9 y39 12+ £ L3T 1T+ . L 0TLEETTTH *q'5Y Ti~%9 #heg _

4 £9 30°vZ+ At 74+ 10 CRURTOTHTE 97931 7LZ+ . | ‘a3 49-£6 8heq

1] . . . N

= 29 30°0¢+ £ 530 €L+ 9°6FL°TE+ I AL T it ¢ 15~05 8hug

1] . . .

14 0°¢ 3T gL+ 77937 60+ 9°L%6" 6€+ L ET9E9 I 'arbsy 0s-¢y sheg

m_ LT A A 2% L1530 Sh+ 07970 gyt €678 4+ i1 ¢ £y-9¢ #4sq

m w29 31745+ ¥5°6FC7 55+ ¥9°936° S5+ 9 ORET 65+ L TarsEx 9¢-62 #Aug

m 'y 56716+ 9038 66+ T SIS0+ @qn«m,_.oo._. Trdrgex 62-2¢ ndeg ’

@ ¥i'6 30709+ L6829+ ST 9TLT09+ CL0THISESE 'arsyyX ze-ST wheg

8 1621675 8 55+ 0'STR° 65+ ¥ S7H" 85+ M LA ‘a’syx {  s1-g wheg

[ . .

3 91T Y 3¢yt o [L1J2 €70° 9%+ w{9119°63L oy AT AR AL s *ars3x g -1 sheqg

5 _ | _ N .

n * -

m“ {8} oBumyy

e . . . N . Jydyepn Apog

© . I B N A

o o¢ : ot ot : . ot & | peasayL - simujuy

e . - . i -

(14 udd gpg udd pg . mdd g2 . wdd g dnoap a%wsog

x SIVY 2IVH HOLLVMANZD 814 ~ SZONYHD IHD13M iq0€ iﬁua 4 AYVIONS {1 30Vd) 2} FTUVL
o | : | {1692~$ T0J010¥4 NOBANZD)

' IYIINRIAL FLYHAADY HOUARHD HLLTH SLIvd HI AQnis z.unho:nomnmx {(MBLLIT OHI) zo:&xuzuo QF t500-€0t ‘Tod0IOUL




HED Records Center Series 361 Science Reviews - File R054385 - Page 37 of 65

‘PAGE B-19

303-005

CHEYRON

Paye 410

¥

prBeisar sanies jo doqung = | |

*(T0°03d) TO23U0D PTITYRA W03 IUSINFIFP ATIUSDTITLIIS va
*{50°05d) Toa3UOY oduﬂnub woaj auaieiyip Arauwnyzrudys o

*JyE3es Apoq TRUFWIDL
TUOTIRITQRYOD UT WIWY

_-ﬂ_.

i

*197p 3087 U0 ®AEp JO lIquny - RARQ

9' 91327085 + £70830°759+ "6°L8¥9' 065+ 006307109+ “a*83% q-1 koo
7'E 670 - 85 30 - €°5 30°0 + Tyl 3900 - ‘a's¥x | w6T-06T *hva
6 TIFC + T°L 56°L + 1°¢ 30'9 + 0'6 309 + | "a's3y 06T-E8T #i%g
0'9T%6'01 + L°g 366 + 16 FTIT 4 erarRrtsT+ | tecsyx | e91-941 ekeg
wi'STE0 T + 25 K6+ TS R 4 L°0ZFT°R  + a8y | 911-69T 9hvg
€138y + 8 ¥T32°9 + eI L+ 9 ae30°IT + "QSFK | 69T-Z9T whvg
v'6 36°L + 80 3L + € ET36°01 + -9°9L58"0 + T | G29T-65T ekea
7°9 35°6 + 29 36'8 + v E F9°0T +. T°9 3€°6 4+ "Q'SFY | GSST-8YT sheg

8Ty T+ €5 39°2 + 9'S 38°0 +- 6L 38T+ Q53X | @NT-THT ehvq
0§ 30T + 9%y 39°TT + 7°¢ $9°0T + €9 TTET + ‘a*ssX | THT-wET seq
76 sT°6 + g'S 39°0T + 1°9 F1°0T + €9 €6 + "Q'SFE | wET-L2T ®heg
0°8 3’6 + T6'Y 36771 + $L F0°IT + _\.um.m,«m.m_ +  J#acsx L2T1-0ZT séeq
8y 3C'L 4+ 8L 30°6 + 1'8 39°8 T+ §°0T5Z°L + *‘A'S¥X | OZT-CIT whug
20TsL6 + 0'9 3L°8 + 6°9 ¥T°0T + 85 T8+ | 'a'ST | €TT-901 ®4eq
A EHT I 1°9 27T +. 0°L €°ZT + §°9 %611 + ‘¢'§3X | 90%-66 skeq
- {3) aduayy
. 1489 Apog

0g 0f o¢ " gg N. | peasay - syewpuy

wdd gog wdd gg udd g7 wdd g - dnoan 2%weoqg

SIV¥Y ATYH NOIIVHEKAD 414 - wuuzﬁxw JHOIEN AQU8 ATH3EM mo AMvHHnS 3 (T ADVd) Zy ATEVL

(L6%2-8 10001084 HOMAZHI)
TYITRHDAL my4=amu¢ NO¥AZH) HLIs SIV¥ NI RaNlS NOTIONAO¥dAY Axuuaﬂa OHL) NOTIVYINZD OML 1600-COL "T0I0LONd

420

(2]




"{10"05d} Hauucs FT2TYSA aou.u "_cuueuuﬂv 3ucuu:ﬁnu$ vy
So 0Fd} TOXJUGD VYTTYDA WOIF JUCIBIITP ATIuwayITuBic 4

HED Records Center Series 361 Science Reviews - File R054385 - Page 38 of 65

' CUOTIMFTQUYCD 03 oTad pwalejuy Ayyeen AWl ‘9 1
w rgagi1eus aou.u PepIIo%e waw pepionsi ATIP@3I0BUT 230 YIys Fanyes g
o = FIRAIRIUT ._,Eu 37 Apnie o3 pRUBTNEW OXIM @TUWIUT [IW I5H "€
= ~ 2 . s8] uo sAop 3o logunyg = Aug 2
.. rpeBeiaag saniua 30 daquny - { } TP 1987 P 3 QURH = cd
m ......_n-_.... & by
s “ qf62] _ . )
L m we7°8 F9°¢0{ 9°s ¥9°S6 £°¢C I9°€6 8'5 ¥E €6 .,.n.mﬂm Jle-§ whud
o 876 *T°6L 0L 36°5L 'S 36°¢¢ ”v..n 76 9L "arSRX S1L-%9 e4oq
h . . .
s 9Tv9t v 69 st'8L £'s 3079 m.m «q..nn "qtsvX g9-15 FARd
. P
..... .wnB'6 ¥6°64 $'9 3708 8'S ¥9'89¢ W.m..un.un *a°85X L5-0¢ ehug
C#u9'YIIRTLE 0L 7t'88 9°9 35748 v.o 5768 ETSFX ,_.,.bmmumq LI
we]"1136°66 B°L 79°68 '8 35 L8 1'9 54798 055X gh~og oLw(
S TZF9°TIT 'S 3°€6 T'y 07 €6 T8 FL70B ,.n.mﬁm 9¢~pz #4ey
weB BTFT7BLT L'9 357011 0°% 797601 L' ﬂc.moﬂ- T eeX 6z-7z eLva
. aﬁmmu L . P
wul 8T8 00T 7L 30°E¢T 678 ¥2°97T fANI 3 Gl 1A | 053X TT-61 BAR(
#T71779°941 B ETFZ TST 0°8 3§ {91 q..nﬂum.wi *ar 83X g1~ gAug
L191) »{12) »151] o16] ° .
081507581 B BTFL QLT Q°STsZ7 481 C'STsy" BET 2, TATSEY g ~1 ®ieg
(Aep/3v/8)
uot3zdmuneuc) pavg
0¢ ot ot (114 R PeIsoy -~ STOWRUY
add gos wdd og add ¢7 dnoan 98swo(g
A e BRI i A
' mu.é ﬂﬁﬂ.& HOLLVKENES 914

= AYQ ¥3d IHDISM AIOT A0 HYHDOTIN/SHYYD -~

ROLLIUISHOD

aaz3 quagm AIAZAN 20 RYVIGING (T 29vd) 91 39&.

{L6¥Z-5 100010¥d HOMATHD)
TYOIHHIAL 2IVHIADY HOWAGHD RIIM SIVH NI XGNIS NOLLOAQOWARM {¥ZILIT OHL) ROXIVYANAD OML ;S00-£0f T00010¥3

Y



HED Records Center Series 361 Science Reviews - File R054385 - Page 38 of €5

PAGE B-30

303-005

: : ._ S .mumuh;u Saniva JO 1vguny = | ]
seniiEur WO} paIpnIINY’ ..uoxnu 30U AT3URIIBAPEUT 10 ATILILI03L INTEL °q

~Suyaue jo s3wp PAEAPFUGD ¥ yapa eywoyuw jusudexd o3 pejoriiePl ST STquUl STYL W
-ar H v .t N
nmm.&n.m gL n.mﬂh..mw 29 ¥0°£9 _ w.n«.«.o“. ; ...o.mﬂu . 0L-0 e4ug .
nmmﬁwn.oﬁﬁw.wm Z'93L'29 0'9 s£°6% $U9TLTT9 ‘0T 5FX - az-ui  wleg
TTEIF0°G¢ - 9°'9%79'69 n:NHm.m ¥8'89 el oL fqQreFX i #i-L shug
n_wﬁwn.n,ﬁﬂﬁ.wh g Bse'yL Jm.nNHm..o,nﬂo.wh $LFE 6L ] ‘057X : £ -0 wArg
(Avp/ ¥y /)
(UOT2dunEu0) pany TUUIDIRH
\ o 0 ) . 0 _ BUTIWH JO WY PIWIT)
_ . " ~U0J ¥ ANM{ATH D
(re9doz 1 {otBL)IT (' eL)ze (e8I | (NN _ Jusudag
(114 * 119 ; oL (1] 4 pR3vsl - afvwIuyY
add gog “ wdd ¢ wdd ¢z vdd g _ dno1y ofeac~
L

{(d0I¥dd ROILV1ISID) AYQ ¥ad IHOIZN AQO¥

TYDINHIEL ZIVHIAOY HOXAIHO HIIM SIVH NI Xanls —Swuuznoxmux {4211I1 ORL) ROTIVHINGD OML ‘S00-€0€ 20001082

SEZLLTT ROILVIANID .cwh_..m.wé.\mgh HOTLIVE3NEO 914

d0 HYHDOTIM ¥dd SHVHO ~ NOTLIHNSKOD JFdd TYNHZELVH J0 JIVIHHAS (T @Dve) 61 218V

{L69Z~S TTODJ010ME HOYAZHD)




H

HED Records Center Series 361 Science Reviews

- File R054385 - Page 40 of 65

303-005:PAGE B~32

sgdnd Bupajaing out Yays

sTewpue Buppnyoxa 'paBelaavw egprea 3o dquny w [ )

433

l&\
ST TTeL el L L1%9°0E1 T' 513 CET L 1159 161 " 5%% yi-0 vhed _
(g1)9’0Z3E" Lyl 0" TTEY 95T 6 %185 651 £76T31°95T qrsiy 91-4 #4vg
{g1ig 9zsL w1l £ 61527021 ¢ BIF0 921 0° 61767121 “d*S¥% L -y ekeg
| tatio szzz 16 S LIF9°06 0'STEY L6 6 138 E6 "0°S7X y -0 edvp
. {(49p/3%/%)
uapzdemenon
peel TWUIRIVH - ¢
- . . leawiapy Bolavariaqg
(£°99)02 (0" 04)12 (£ €422 (€°€8)57 (DK Vs queusa g
ot ot o] 0t N paIsIL ~ STHUTUY
wdd gog wdd e wudd ¢z wdd p dnoag elwsog

SHALLI HOLIVEZNAD VZJ/Sivd 2TYHAL HOILYHARAD
AvC Hdad IHOIAM AGOHA AQ RVEDOTIN Yid SHVED - zcuammﬁmzou .nmum TeHY

(L6YT-S
TVOINKOFL FIVA4IOY NOUAZHD HLIA SIVM HI AGALS NOLIONGOWdZY (¥AIYIT OML) NOILYWENZY OAL

414 - (QOT¥d NOTIYIOV)
AIVA 30 ANVHHNS (1 20¥4) 07 A1Vl

7000108 HOUAZID)

IG0N-€0C "I00010¥d




25

4

HED Record.s Center Series 381 Science Reviews - File R054385 - Page 41 of 68

e
n
i
o T
o4 &l .
m 3
L]
]
L]
: o *paBpioaw d30TVA Jo JAQuOY ~ | ]
. sgasdiywuy O3] PIPRTIRS’ fuwywy 10U ATJUIIIGApVLT 10 A13vsa0ouy BOTRA °Q
«Surie Jo BIVp PREITFUOD W YITn BTREUE auwufaad o3 peToTaasax 31403 FIYL ‘4
-
qls71L78 36785 . 9'678°29 £°538°0¢ . SUEELT9 | 0°SK - pz-0 94ag
aﬁndm.oﬂuo.uq 27679758 £°97£° 8 B EF05% RIA2 0z~»1 #dwq
nmm.:m.u 7865 v 138" 19 17939709 . 7'579°7T9 .n.m«m\.r yi-L 84D
'8 30°6% 9 g% 1L 9° /3869 9576789 , .o.m«m, L -0 skeg
(£wp/Bx/8)

%cﬁumasucoo PRI JVUIRITYH

Rupasn Jo 2980 PIMILJ

o 0 . . ° e ° R ~u0Dy ® INOYITH Buv]
(£7€$)9T (0°0£)12 (£*£9)61 (£°¢8)9T (DN JueuSaag

ot of i _ 0 1 H PRIRD], - STBUTUY
wddgog ] wddgg widgy ndd g - . dnoxs s8wEoy

S¥3LLIT ROLIVEANAD §74/51IVH 3TVKAd ROYIVIENID ma.m - (00I¥3d HOLLV1SAD)
I¥Q ¥Ad LHOTIK AQOH 30 HVSOOIIN ¥ad SWYED - ROTLIHNSHOD q3ad TYRMIIVH 40 AqviAS (1 30Vd) 77 3TVl

(L6925 T02010ud RO¥ATHD)
TYDIRHIZL ALVH4AOV HOYAZHO HIIM SIVH RI XGALS ROTIONGOYSAY (¥BLLIT OAL} HOTIVHAWED OML *500-E0E T00010¥4




e

»

{~
L g

ol -
7 mmu

S EEF .
s n
&

g .

m -

< (10°05d) YOiIUGD ITITYAIA o1 IM@12IITP AJIUSITITURIS g :
+{50"07d)} TOIIUOD BIOYYIA ®o2J JuZIBIITP ATIVEDTIIUBYS !

HED Records Center Series 361 Science Reviews - File R054385 - Page 42 of 65

‘piogiaAv ganiea 3o oqmnl = [} - rpopiopes Jou ATIUR1ARApuuy 3o L1IDFIIONUY RIL-qTYI SIN[Ea FIPA[IX3 ._m_
»e9 12397201 EARAE AN A0 B TIF9° 011 [S110°8 79° LYY E.mmm 71-0  skeQ
LI LI SATARAAS B eiFL YT 4 a1EB TEY . g Tr79"8ET 187X Y-t 24wg
w1 0259796 SULIIY YL «6 9170101 LA R AR A4 "qrsy¥ L~y whud
w9 92767 1L 6" LT3E° L6 FAEA S 1014 L1612 0179748 i "aUsyy y ~p sdeq \
[ (&op/$%/8) :
) - _ -~ uoyadunsuog
s o paajg Jeulsivy
| . . 193177 ¢ Sutaaata
(€ £5)91 (000312 (€ €9)6t L (e e9et (2N e yuvedory
of 2 ) og - B | % X peiuay - symwpuy
zdd ppg wadd pg add 57 ) T owmdd g - dnoxg a8veog

A

SYALIITT NOILVHINZD ged/S1vE 2'TVHad NOILIVYENRD 814 - {(d0I¥3d NOIIVIDYT)
T AYQ ¥3d IHDIAK KGO 40 HYSD0TIR ¥dd SHYEO - HOLLIKNSHOD 0334 IVHEZIYH &0 X¥VHHAS (T 2OVd) 2 3TEVL

‘ {(652-5 J000104d NONATZID)
MATHITT UMW N0 H1Te IV 8T 18018 8 INOFRVEREE NS N __E_v_zoﬁsmzuu OXL fSGN-FaF ,_sa u




[Ty

G .

5 P PA3UIaAR SANTUA O J0QURH « | |- *uoTIRIFQUYED 03 Sojad udyuy 1310a Lpoq Ajuans 3BT g

© + TIFTPE 18IT U BAYP JU Jaquny - ARQ *IRAIPIUT RPIP U Apnas o3 paudiUcy 0.0M GRuUMinR J1T Joi M
- W..Jm : et o mr————

@ =L

M 23 P

w0 .

&8 .

b1 Q ol BTB TZr L s0L+ T*2238° 902+ 9°923£" 01T+ T ezse vt *a°57¥ qILs 249

o ] . .

x - vy 328+ £9 3§ + L FT6 + 2L 396 + *a° 57y QI eéwa

2 < : .

i & L5 36701 + £ 32771 + 79 ¥$°TT + 67 FT-IT + 'QrsTx y9-Ls wheq

1 vy .

g 8 9°¢ TLoYT 4 0°L 70°€T + 18 34T + 8'9 ¥g°Zt + "Q7s7Y w~  {§-0S Bhvg

K 2 >

z a T°¢ 38741 + £7L ¥9°91 + 6 ¥9°CT + vg 727ST + "aTgFx e~ 0$-Ey séBa

& _

g $'9 34T + 8'9 $9°81 + BL Ry gl + 0°8-78°¢1 + Q7 s7% £y-9¢ vdog

s

.m 0°§ 367E2 + L'y ¥%°TC + 'L 25 + 'L 171 + *ats¥y | 9E-6z FAvl

s - : . u - - - L [ g - v. - \.-\

- STl Fg LT+ Sy FT°ST + 9'% 36°52 T+ 0y yet9l + a’s:x 6212 BATy

- .

ot ] .

@ T°9 717€E + C9tw FZUNE + £'9 56°If + 6'S ThoEL + *0°SFX 22-§1 wAng

w. W82i0° 7 32°17 + L9 3y ey + 176 36°2% + 'y sty + Q" s¥X §1-8 shug

Yo 1 N .

2 (9T 7 76°€C +  [HlZ2] T LTev ey + [ISUS"y F1°6€ + | [61%°C 79°L¢ + "arss¥ g -1 BAsg

5 SreE .

O . s _ _

wm_ " (2) a8uvyy IyBrap Lpog

<l s -

b 0€ 1} 0 ¢ - " paikaL ~ BTWWTUY

x . .

mw wdd pog wdd ¢ udd ¢z wdd; o ¥ dnoxn afesog

T .

SLYY ITVAL HOLIVMANED €14~ SRONVHD IHOIAM X0 OHILVHAY A1XFAM A0 X¥VIAS (¥ 3oY4) 92 T4Vl

(L6%Z-5 TT000108d NOWAAND)
TYOINHDAL FLVHARIY HOUAAND HLIM SIVE NI XANLS NOIXONQOuddy (431117 OML) HOLLYHIKAD OMI 1500-¢p¢ ‘102010ud




HED Records Center Series 261 Science Reviews - File R054385 - Page 44 of 65

:FAGE B-~3%

303-0D5

CHEen
8T0RI3T-A
Fage 440

*G9BA[RUD W01} uunaﬁuxu. ”u.,.u.uououu.....oc 413um

.cuuuus)r upnyA Jo Jmuny e [ )
1IPAPVUL 30 L131JII1I0DUY An{op 'Q
*Bupiva 3O 9Iep pemIfjuod ® YITA SYNUILY JuwuBaid o3 vnuu«._unm..ﬁ: QeI RTYL '@

L°$E3%° 098 9v52E 1" T8¢ 6°E7R0° 168 9°5Z70°08C . | ‘O'SiX oz 4va

A TATANA 6" 9132 9L - A 137 244 AT c2- 20 +A SN U S S BT Avo

6" LT30° 862 €' L1797 10¢ | Jrei6° yEs L 90¢ 1°127100¢ "a§¥X [ Kug

£ 9270792 LTL150° 8T 0 ECss Y8 {7TTF0OTTLL "0 $HX . o Aog
(2 wuawﬁus Lpog tru3diey

; o ° T 81 e tnonash ound

(£'99)0t (o-o¢)iz (erenee hw,nwvnw o - Jusuiasg
DE 0t 0t Dt R - PRIEIL - RYRWIUY

) wdd gog odd g¢ wdd g7 ‘wdd g dnoin eBwsog

/SIVY T1VHEL ROIIVHARAS €1d ~ (GOI¥3d NOILYESZED) SLUOIAK i@

(Layit-

SYHALLIT HOTLYWIRAD Yid
Of TYHGIIVR 40 RHVIBNG (1 ZDVE) (T 310V

§ "T000I0Ed ROMARHG}

IYOIRHIRL ALYHAADY HOYAYHD HLIA SIVY K1 AQGLS HOTIONOOEASW (MRLLIT OML) HOIZVYAHED OHL '¢00-€0€ 100010l

rd

Bira




HED Records Center Series 361 Science Reviews - File R954385 -Page 45 of 65

sPAL. B~40

303-005

*{10°0>d) TOI3UGD DIDFYIA WOXF JUPIVIIFR ATIUCDT JTUBIS 4y
" {S0°0>4d) I02IUCO BTITYDA WOIJ JuRARFIYp ATIUROTIIUdIS o
. T - poButaar @INTRA JO 19quRy - [ |}
*OPEATVUD WOlj pApNYOXY {PIPIOTRY’ JOU AYIULIIGADPVUT IO L7IDIIAGOUF PRIV °q
*TUTIwWY 3O elup peERfIUOD ¥ UITA eivaldw tuvaluid o3 puidjiiesl &F BYqRI AT, 9

-

w0 '6T5y 48 + Z'0Zs1 0oL+ °91sY 501+ 122307601+ LTSFX | 0z-o »ieg

¥O'RZTLCY + 8°5156°95 + 676 FL°19 + L'9T39°8S + | *0°S%X 0Z-91 vh¥a
Ly RE6L + Sy 38 ez + | (IZIT'OLRZZ + | 093 IT + | ‘0'STY g yi-¢ wheg
wvC L 3072 + 9°¢ 7560 + | Julee zle6 1l + %'9 3067 + Q' $FX [ -0 #keg

(8) 9%uey)
Gy Apopg TeuIFITH

X e . fupIvy Fo ITQ PaAIT
¢ 0 ° R L -u03 ¥ IN0YIYH oweq

(L'99)0Z BN TRIY (crcedee (remsr | tom © jusuBaay
oc - ot ot - og L N paisal - o(suyLy

%dd gog wdd pg . wdd ¢z wid g | dnaas a8usaq

$¥3L117 NOTIVHINAD VId
S1¥E TIVHZd KOIIVH3HAD @Ud - (QOINId NOLIVISZD) SAODMVID IHOTAN AQOH TVHYALIVH J0 XMYHNG 1(1 ahHve) 8z ITgvYL

, _ (£6Z~S TOI0I0Ud HOYAZHD) _
4¢oﬁzzun«uu4xmmo<zoxhumumpuzma¢mzusanam=ouuu=aozmmx,ﬁxmuyﬁaoxpgzouuazmzmuoaa"ﬂoo-mongouowoxm

e e




_HED Records Center Series 361 Science Reviews - File R054385 - Page 46 of 85

sPAGE 3-41

303-005

*ednd Huiagaane ou yija naa&«cs wc«vymuxo *pafraoaw sanywsy, jo Isguny = [ ]

{91}1°0230°¢0¢ 1 815E°61¢ 99235 1ZE 0°1Z30° T1¢€ "q'STY 0z &¥q

{81}9 zesi-¢ig L9136 9% L*OEF9 EEE g iwvo'eIe | racsvy | y1 fvq
(81)e-szee coe 0'8150"ZTE 9 CERE 9TE P yl136 216 47 ST . : L. Keg
(91}9° v25€ 962 5TLTF%" LOE . 9ezeseneic " 470239 80( RIAEED y 49g
[61}€£°Cz49" 262 0°817L°£0€ ~ BlE50°80€ 7°0Z32°£6Z . | ‘G STX 0 Aeg

(3) y¥tap Apog TEulIION

. . , ; ) g 393317 ¥ Bupaaat]
{L'9%)02 , forotliz g'ed)ze _ {€°EB)ET {24 ‘nnﬂv:u Jusufo 1y

ot 0t - 0g ot o .. PAEIL - sTwATUY

rdd gog wdd pg wdd ¢z wdd o dnoxy e¥wsog

. SEALLIT HOLLYYZHZD YI4 _
/SLVE TTVNAE NOLIVHENAD B14 ~ (G0IY¥3d HOIIVIDY1) SIHOIAM AGO¥ TVRNAIYH A0 A¥VIBINS (Y 20V4) 67 21fVL

: (L6Y7~S 090108 NOUARHD)
IVOINHOZL FIVHAZOV HUUAZRD HIIA SIVE KI XGNLS KOLIONGOMJRY (MaI11T OML). NOLIVEERZO OML 1S00-E0C 7000L0MS .

- . e




HED Records Center Series 361 Science Reviews - File R054385 - Page 47 of 65

PACE B-42

303-005

{10"G>d) 1033u0d uﬂUﬂcu:,&ouu_ucwuumm«u_hﬂncuu«mﬂnwdw ¥y
*9dnd BuraTAIn® ou yifh eTvsiur FuppnToxs ‘pafeioAv gantea Jo Iaquoy - [ ]

[81}9Zt1ve L + T ¢T38 6T+ ¥ 0ZFS €1+ C o 0tTZERICTH ‘a's 0z-0 sAug
(01195 sL°01- 2°6 59°6 ~ B (TR0 2T 0" LTR0° L1 | 0z-91 9hsq
813276 sy 71+ 1°6 30" {1+ £ T1TIC LT+ C6°E TS+ : pl-t séeq

let]9"s %67y + 06 354 + 9 3L°T + grototy 4+ | L ~n whvg

«hwﬂuo.m F0°1 + 0" 0lsLE + L'TF9°8 + . FIRCT1U : 9 ~0  SAwg

(8) »3uwyy
¥gon Apog TeuIIvy

133771 ¥ BuiIaary

('98302 (0°04)12 (€°€L)2e (e'ease Tad ouv suveBony

ot ot og o5 pegeal - SYTWIUY

wdd gog wdd gg wdd ¢z wdd : dnoag. 98egoq

' SHALLIIT HOILIYYAMZD <um
/SIVY TIViAL KOLEIVHINAD €14 - {GOIMAd zaﬂhqnu¢au SOMVED LHOTAM 1409 TYKHILYH 40 X¥VKKAS (T 29v¥d) of 37evl
. l
' {L69Z~8 gooopoxm_zozbuxuv
TYOTRHDAL ZIVHITIV NOUARHO =HH= SIVY NI ZC0IS =oupu=o01mm¢ (¥A1II ozuv mona‘uuzac OM1 140D-£0f T020104d

- ) -~ - .




HED Records Center Series 361 Science Reviews - File R054385 - Page 48 of 65

sPAGE B-43

303-005

Y IT A ik Aeg
CTIERg LTy 8'5Z78°1EY A AL 9 5TT 5L s oo 07 Av0
. o - .
0°7¢79789¢€ 2°2%G°98¢C gratEy’ vt ] n.w.m 65€ a'S+X Bl ARG
AR TS A4 g TiFL e g iwsg LS5t g'0Ivg 8EL ‘G S+X { keq
v gy b LY.y £
[ F ey R AAY 0'8ls8"0¢t R EEF 0T IEE LA A AT A cﬁ.m G S+% 0 g |
. . {3y _ayfren Apog YRUIIIRY
. Bupady 3o Aeq pawayy
0 0 0 L8 K ~Udy) ¥ INOYITH WuRE
(€°e5)91 (T3] 14 (€1 €961 B G < 911 (DR Juvusug
0t at 0t 0%, K prisay - SYWWIUY
wdd gog udd o5 wdd ¢z add o dnosg ¥wwog

. SYELLIT HOIIVMZNAS 824
/518 TWvHad NOLLVY3NZD 612~ (UOTHZA NOILYISZD) SINOTEA ACOS TVIEAIVH 4O AMVIAS (T 30Vi) 1€ &lavi

. (L6975 T020108d KOWARHI)
AWATRNOZL ZIVH4ZOV NOHAZHD META SIVE HI ALS HOTIINCO¥4RY (HEILYT OHL) ROIIVEANZD ORI #500-go0¢ 10301083




A03-005:PAGE B-44

* (10054} 10a13u0d VLY
C«fupave Jo Sdp PARITIUCO ¥ YIFA WIwwjuw

f
L

F o

-

Tu9A @Oy 1uaABFFFP ATIUVIFITUBIS v
juouSaad g1 pelrIaEl DIQ¥I FTYY ¥

HED Records Center Series 381 Science Reviews - File R054385 - Page 48 of 65

¥y L1006 + 9 176’ OTI+ T ETFL BOTH 0°91%6 01T+ ‘2's¥X az-0 nhwn
ve7 YITL 6Y + 1'E1F8°69 + 6'C178°S9 + L6 FT'S9 + “qQ'S$¥X 0Z-%1 8490
L'S 7591 + v TL°61 + 69 FEULT + g'6 3117 + ‘05X - yi-L 8keg
6'9 16°%2 + 0 T159°ST + 9 ZTF1'9T + 19 79797 + | "0°S¥X ¢ -0 wheg
(¥) poBuvad
- . yBton Apeg TEUIOIUM
Supiw Jo DIeg pawIY)
¢ 0 0 0 N -ucq ¥ INOWITH Fwold
(€7 e5)91 (oroL)1e (e e9)6l (eres)91 X 1upudaag
Gt 412 (+1% O£ H palgsl - STWITUY
wdd gog wid g wdd ¢z wdd o dnexg alwsoq

SIvE 3TVHId HOIIVHENZD 914 - {QOT¥3d HOILYLS3ED} $3DRVHD 1HOIZH X

SY3ILIT NOYLVYINID 823
409 TYHYIIVH 40 A¥VKHAS ! (T 30vd) I IVl

] (£642-S 10001084 HOYAHD)
TVATENOAL LIVEGIOV NONAZHO HITH SIVM NI AQGLS HOILORAO¥AZM (¥3L1Y1 OAL) NOIIVHINAD OAL $00-£0C T0D010

o2




L

HED Records Center Series 361 Science Reviews - File R054385 - Page 50 of 65

303~005:PAGE B~45

L°6Z70°6EE 1*678Y SEE 0°67%L°0SE AR 41 3814 ‘a's3g 0L A%q

687357 SC¢ 8" 07787 09¢ € LTFR Y9 L 6TFL°08E. ratsex | s C oy Aed

0 §2FI Y5E 9° 4136 6%¢ T°1E56°€5¢ € 12767 9E ‘6 8TY L 4eq

9°BEFZ LSE 0" 1270"¥5€ A1 3" 8 24 8 ZT31  6%E ‘a*sx p  Kegq

0 LEFT°LSC 9 12357 9%¢ 0°YE3€ 28C 412597098 *gS3X _ 0 A=
. . (8) yByay Apog [YUIIITH

] : : - ; 13233 # w:ﬁo»ﬂan

(€ £S¥9t (0*0u)1z (€7 €9)6T (€ e$)91 (x pre JueuBeag -
0t ot ot ot H PeIRRl - BRUTUY

wdd 0og wdd gg ndd ¢z wdd g . dnoag efusog

/SIvd ATYHIA MOIIVMINED a1d

SEALLIT ROYIIVEANID did
-{00T¥3d HOIIVLOV1) mhmuwmu Q04 TYREAIVA 20 L¥viRns (T a0vd) €t TTEVL

{16%7~5 T0J0I0Nd HOWAARD) -
TYIIRHIZL dLVHAIDY RO¥ATHD mana SIVY RY 1anis HOLIONAO¥dME nanaaa OML) ROILYHZNAD OHL 1$00-€0€ 70003084

+




-Page 51 of €5

HED Records Center Series 361 Science Reviews - File R054385

w3
4

L]
g
5
g
b}
(=
~

CHEVRUR
I
Page #47

x
R TET - . - -g oLw%Q
LIl vl- 6°6TEL 6 ~ B yIls91l - LA S A as¥x ! - ¢Z-0
. ] Yyt . - ﬂhﬂa
£0136° 91~ g zTIL ST CrLIIC YT~ MG TAR A% 1124 ozT-4%1
. g @ . -y . Ly o @ﬂih uhﬂa
CElsy’'1 + g 110114 9016 a1+ £ ﬂ:w.n + a m\ﬁmw
' . . P e . - nhﬁn_
7 TIFLE - L8 s1°% ~ %'% 36°0 - 9°¢ 32°¢C Q°55% L -%
i . - A
£°6 07 + 6'8 3%"6 + $'013%'C + | S OIIs’'H + 1) m+.m 7 -0 FBARg
(3) a8uryd
b qyBron Apog TTMIIIPH
) : : 1871377 © Buiipatiag
(€' €5)91 (0*o0)1Z (£ €961 (€ c)9t com | pus nuunBalg
) “of N pajksl, - BEWIUY
13 ot , ot g
wdd ¢p¢ wdd ¢ wdd ¢z lan. 0 dnoin w8esog oo
SHILLIT KOLLYHINZD €74 . ) 4E THVL
/S1vd FTVYR3A ROTIVMINAD 214 - {goluad ROLIVIOVWT) SAIKYHO kmuwma.s_aon TYREALYH 40 AUYIGUIS {1 3ovd

TYIIRIDAL ZIVHATOV HOWAZHD HITH SIVY NI

v

(£6%7~S "IOD0I0¥A NOWARMD) .
X0ALS NOILONGOYAZY {43111 OML) ROJAVNANZD OML 1§00-£0€ aum.sﬁ

.




5.

w _ . ,

o ; LU G ) TRAVI SO HRA mep T fp A]Tea| (1Y vy
nw.. ! .._nmc..__.__lm._w TOXINaa R[IPYaA ma Tl ke e Apinen]gieds
o ~ CIRAISNY RLAT IV APOI 1 pEedlatic arem o wieg [P peg] ce
@ J. SN EIAT wan A o EIRIEL - 11 ; SR e ur WANp Bn taipeng] . A -
o o S Julic At . .
1] I . ! -
& .
3y 2

Ty) o

o] u .

2 8 ) :

m L BULEIR TSy B Ivs6 60y yrInihieny £T6L3TTI9Y ‘05X ng Len

o =

2 9 4CsL 62y A I AL L greesh Ly B 10300 6Ly TrGUSEY Ls Ao

18 . .

2 ) AL TAT AR (i) 97 6ETa 568 v LS 0UY.- 6'$25¢" 6Oy a8 L 16 Av

- S -

W NURTILTLAE GZEsgTast AT A AN ___...‘..nqm.a__:. .a.,.. X LT Ly Al

r S

m_ 792507 61¢ 6' 82367 L1¢ 962317618 102367628 '| "U"S¥X 9¢ £

e B o .

& 12307692 8'5271" 992 1°2239°€92 PLU1$LT a'ssx | ¥ 6z Arny

© b

oc.“ [N F AR AT m..,m_ﬂm.mcm 9 L1+ 02 YA T I ITRiX Zr A

2 :

,%vlu wet U514 6'4130°6%1 ¥l STi6 YY1 A4 R TN n-5ix 1 fe

..m _ vl LT 40 LEOTE "6 s VAR A AR I I

3 . P .

@ L0197 7204 L6119 38°vg [L1tds e su°ss (£110°9 30° g5 70" SFX 1 Arg

8- , {3y MBrap Lpog
4. .
& o¢ ot ot e 1 poasay - Bl uy
TR T - :

T wdd gpg wdd pg wdd ¢z wdd § dunan o8wsor

————
S1¥y Z'IvH HOILVY

IN3H 44 -

SLITEA AUOH.

(ehyz~

KNLEM 40 2MVHNNS (T 29Vd) ¢

v

S TI0UAMLT HOWAINS}
WOTNNDaY ARVIIRIY :oﬂPn_:u ILTH SI¥E NI AGNLS :c_._.Js:oz__mm 2_..2 LF1 OML) NOELVNINSD OAL *SH0-(L0C “MODIOY]




- File RO54385 - Page 532 of 65

HED Records anter Series 361 Science Reviews

-+

L "2

a canile oA Lpen penpmnayg,
) 7 ) I S IR N IR | o
i ,mm.. _ dap dhel e WAV Ju thty) e A0
m Mmoo —- - A
L ~
=
g e .
S 0749317 08s 6 YS9 Tygs 0'SL36G° 768 S A A 113 153y :—m~ L)
) . o ,
2TA9FLONLS LTESIE LS O WA 4 (3 . q.cmu—.wmmu "a'siX ¥ ANES
B 19327996 9726387996 16950148 w £126%6° (86 'arsFX azi A
f - -
L1967 67 186 £r1esgzes 99867108 0 GHFT 9% iU S7X £11 <wg
676367 6LC 0°0539° 298 B 19387 9%5 _c.mqﬂm.mmw\ T g0l Awg
R ST T4 178776718 BT LSsLTYES PR A 4 13 RINEES .. ph6 AtH
. -
ML LR 44 6TLYRTCLLS LARATIRY 4 LTTHeLTLTS ‘453 . el 4ed
T°9%7%9710¢ 9 YY1 66% FASATTAN '} TT19#8°00% .o.wﬂm e 59 Aenl
G Lysitioy A LY A h.m¢uc90mq. B 0ysI"C0S LU gc Aig
grIve Ly TIYILELY S EysLTELY LR LEv0 L8y ‘arssy 14 &g
{¥) ayldyray Apug
0t 0t 0t 0¢ n PRasay ~ Bpoupuy
udd oQg wdd g udd 57 wdd g - daoiy o3esoy

SLY¥ TTYH HOLEIY¥3IN3ID 82 -

IYDIHNDAL JLIYN4EDY pOYAIND NLIR SIivY

SLHDT3AN ADOH KA 40 JOVWRNS (2 .30vd) & U]

{£61Z-5 ‘JOD0LO¥d NOYARND)

HI A0nLs HOILIOMIONA3Y (¥ILLIT OHL) HOTIVUANDY OML f500-£0€

"1} i




HED Records Center Series 361 Science Reviews - File R054385 - P

3¢

54 of 65,

1

PACE C-

303-005

.Amc.cﬂ—u 1o a3u00 mtu_;u>_E=Lk DIy gcr x—izc:___::_w ¥

uhe ..:.x:_.::. eantin s . FINALDIGL M w_.. ?.____.._‘_ 133 __.,z_.‘.:_::ﬁ__, .._.M:: :M_: ...m "__”._ :._.__h._._..
gy T I s L FoL e e ki g e = At
. : . K
¥9 9 I5TQT4 yrg IZTETH PRI T4 LG :..;._ [ ...:...m:.n L =y9 sAND
0°% 3§ LT+ n..n T 140 9 g1 Ozt _ | yL .pm._nm%. : .m..nﬂx.@ bg-1g FAw
AT T4 n..n Iy 6T+ CBT6 TETLTH €8 _S.aw+. UrSEX ._ﬂmlc.ﬁ sAgq
s 36728+ 29 70" e+ 1'g ".m.S+ _ ._.(...“..3..,.,2.\. | "qQrsEx - | L5-LY Sheg
wBTG TPy €L 36 0%+ 9y ILT0Y+ $'9 300yt usIg | .wm.ﬁ rheq|
779 F0° 96+ g TRUESH 19 5ok ze _:...M?._ ‘a's7K | 9€-67 nhrg
y'§ I1°09+ VRIS 65 sLiese | 709 59709+~ wrsax L 67-27 shea -
6°C 30709+ 0°9 36795+ N.q,.ﬂm.m? ﬂ..m TLUgs+ .a_..n.» .w,.q.-ﬂ nAvg _
'S SLULo+ ¥'9 TLTHS+ LTS zTUss4 §'S “m“o?,. arsy . S1-8 sheq
LA21177C 30799+ (let]e7y iy (1jo¢ T aH:G.a_:.ci._ "arsEx 8 -1 6ARG
_ : \ B : EREEE B (R} auvyy ¥ o Apou
0E . 0t ot . T o Lo POABOL - B WY
Ume 0us wdd g . . ‘zua 57 . wdd mﬂaun:- - |, ﬂzouc a¥una o

SAVY JTVH NOTAVEINID 72 ~ SIDHVUD LUVIAH AU0S A'[RIAX 20 QdvRMDS 1{, Vvd) 0l #tuve

mwaqmam ;cuchc:; AARIED )
INIIRUDIL FLVIAIDY (0UATND WLIM SIVY [T hanls =0th=:cmma= (H3ILLT ALY HOLIVYEIUND QML *COD-COf “TORaIut




HED Records Center Series 361 Science Reviews - File R054385 -Page 55 of 65

PAGE C-15

303-00%

TpaRuiaan Ban{oa o abqung - | |

1.

«Aﬁc.cMLv _Cnuccu.ﬁwuh:w>.rpnu unQWbum“v ATTuss] JIud[y s

S0 D ad) TOATHUD

S{upyan wor) 3varayyrp Arausap)iuls

s dypn Apesp [rupmang
RREEEN R 1 N ATEITEEIC LD B ELNT B

lZrdTzgse-ges+

29 I 64

.«m.n,nn.c~+

9'9 ﬂh.mﬁ+

6'¢ 30°Z1+
59701+

36 Cl

6 ET+

V0L

SeTLTH

ﬁm__n.mﬂ“n,mnﬂy.
IREIRIT
RARIET

1L 3G 1+
0+
ﬂﬁpﬁ_+
Svruls
367414
69+
LT

0f

(1110°98%¢ 15+
CRETINT
£g 3TUgH
£°6 31614+
79 TIUGT+
2°9

19 y1+
18 0+
A+ E

9L+

ot

Lerler1ssenesr
.=r¢.“n.:_w
76+

P+

IReE
T+
TG+

iy ...h m.‘—‘

F99L

“4rsTy

-

Az1-c11 she

i p R pAsup I ampen|) e Keyy

1

tTI-0uel sdey

£11-9n1 #4vg

- p901-66 Bhag

{3) s¥uvy qdTan Lpey

IL1-221 whwe

g58-8L *hry

e

JLET-1 sk

p66-26 S4rg

pl6758 S4uy

BL-1s sAuy

PRIRDY - GpEn ey

wdd g¢

Twdd ¢z

1

,udd ¢

" dumay 28vam)

-

SIVE FIVH NOLLYYINID €24 ~ SHONYHD LUDIZH AG0% ATXEIH 40 KAVHHAS

LE6EZ-8, 0108 IDUATID)

TYITINIIEL ALVIADY 1IGWAIND NETH SIVY NI BINLLS HOTLIMIOWnENT (ILLT'T vl

} HOLIvd

i

1139 oAl

(T aovd} o1 Fuvl

EEATI x|} S i LT ERT TN




*321p 1821

3

708335+3
Page

W gAEp JO daquny
*podradar GoniEA JO I3GUNY = |
’ *zz Avp Apnag

*(IST05E) 1esuey VIOTHEA WOST TuIINIFTP ATIUDDTITUILIG wv
*{g0*054) TOAIUOD DIDIYDA WOI] IUMINFFIP ATIuoy s ¢
‘UOTITITYELOD 01 '30F1d PIPIOVIX TVAIIIUT ATIan jB07]
*10A223uT 81Ul v Apnis Uu oaudtesn vIon BIVMIUT TTU avy g
74 B0 puUngyIow PIDTIFAOEE EBEA JEHUI gOGH4 [UWTUL FIPATIXY

‘9

g

" CHEVittN

PAGE C-22

W
=]
T
m
o

3

¥eb'L FLTLG
w9'l FU'0L
6°L ¥0°9L
¥el"L TL018
¥x£ 0179798
¢¢O.HH«m.mw
v6 LT H)" 007
¥¥0"9IF6° 601
vl "ETF3 81T
¥B 0159711

yeb 71367461

Aﬁoﬂ_ﬁ.ﬂmﬁﬁ.th

o€

9th
1's

o's
6y
G°9
19

g's

¥ 0I5T T

qIOZIT Ezs9 06T | (6177 9E79° 4T

. 6"y IR

£7¢ FL°10T
TUIT6 81T
0 wﬂﬁq ot

nﬁmﬂ_m Hoam it

of .

'70°69
EIR )

el

3§ 6L
3622
8762
39°98
06

| peamAy - wyimuTuy

oBL=S 4 £ny

S8L-T1L 8keg

e-uy sAug
y9-15 wheq
- £%-0g ®kog
Og-£y whvg
Ey-9t shsg
POl
GE-67 shvy
'62-z7 shed
zz=¢1 Bhog
§1-g  #deq
g -1 BAog

(Aop/82/9)
uoTadiineuo) pasy

HED Records Center Series 361 Science Reviews - File R0§4385 - Page 56 of 65

wdd o&m

" wdd g

dnoag a%zsoqy

SIVY ZTVHI4 HOLIVYANZD 474
= AYd ¥2d IHOIIK AGOE A0 HVHOOTIIA Hiad SHeo - onhmzbmzou 0234 ORILYHAMd A'iXd3M A0 X¥VHHNS

ﬁhmqmtm 1090108 zomamzou

(Y -dovd} w1 2V

A<on=umh AIVHAZOV HOUAZHD HLIM SLYY NI AGALS NOIIONQOU4IN Ammhhwd OML} HOLIVHANAD OMI :500-£0€ "100010Yd




HED Records Center Series 361 Science Reviews - File R054385 - Page 57 of 65

;

-
o
3
3
A
'Y

H

303-005

*(10'0>d) Toiiuod eauw:u» woa1g u:uuummﬂw A13usdyJyudIs xx

+Buyavu uo 2I6p pawirIuULDd ¥ yIfa syvuruy jusudead o3 paadyyaevr 8T VIQUI BYYL °4

2 hﬂmu hﬂ_..—uﬂ gz4.. uo mu__.:..—ﬂ.w.._—.g ﬂﬂu..wu.wha_‘ﬁm‘ eYA W] mmmwh TeliuR Q.UﬂS.HUKm e

1'6 #4°69 €79 2729 LG TS G ¥E9 "0 5%% N 0Z-0 wsAup
2L 56°09 6'9 Tv°5¢ 0°01%9"8S €% FLLS | | tarsex oZ-9T ukeg
8L 76799 v'LFLE9 2'9 78759 T2 76089 - | tarsex yI-L whug
8°c FL°87 8'L FE'69 £y WL 6:9 %7°89 - | a-sex S L0 skeg
. . ¢ (Aep/9y/9)
ngov wneuo) paag {eUIRILY
BUravl JO O3WQ poway)
0 ° 0 o K ~UGH ¥ AN oung
ve{O DRI (L'96)6¢ (i ed e (B oarie Lo STt RS
¢]3 cE .14 ot N palsv], - 8yRUTUY
wdd gog wdd gg wdd g7 wdd g dnoan ofwmoy)

»

SYZLLIT HOILVYZNIO YEA/S1VE ATYWId KOILYHINID ®Z4 lﬁAnonma onhqkmmuv

iva xmm LHOTAH AGOR &0 z&uwquM 4d SHVHD - zcwhmxnmxoo ammm A¢zwmnax 40 THVRHAS

nhmwﬂlm Aouokomm HOHATHD)

$(T 49vd) 9T HIAVL

TVOINBDAL ALVHAIZY HOMAZHD HLIIM SIVY HI AAGLS onHUDaoxmmm {31111 o:hv onsﬂmmzmo OML :500-t£0¢ T02010ud




3

Trin oo
| 3R]

o sl te Lo

I B2y

© 5
5 _qm-»’l“»r h
w m P
B 5 _.
° T \ .

: £y
D o - . ‘
[ < a
b.l - .nﬁo Gv.mw .m_u.nu_.au .d.mu._nzﬂ..r waar- uc\-hﬂmuﬁv hﬂucuuwuwnmwm "
0y *(50'0>d) TLIIUWLD BIINSA WOl) 3U0ABIIEp Apsnua{gquig ¢
% .maao.uua: iw vu&uﬁmcou 8vs AouwuBaxd Ipaaxssqo jou Bwa AIBATTO] . *TEOLF PUR ISHUF RIPWTUE SIPUTIXY ‘4
M ¥4 hc_u Apn3s gzg UQ pURGTION PIDTFTIOEE SPA JTUI QY594 TEMIUW FIPOTOXNY @
o] -
n
2 ¢
. ¥9" LTF0 BT §5T%9°621 9 ETFL EET .0°grFEtgz | T $7X ¥1-0 sAug 4
.m..; grTTFLOvI VIITFOC ST § 9I38 ST £TTIFEHGT JLUAS:ES ¥ y1~¢ ®AeQ J
v. - . - = . -
% ¥0 L1756 L0T 9 Y170 22T O RTBIFITRIY CETLTFTTRY LS L~y vévg i
L . : S b . : ) . o
2 T°5179°58 80279 68 v TE¥9° 85 9 LTIFC 68 ETSTY b -0 wheq
@ . L - 1
& P (Aupsey/8) vopaduns .
- =uo} pa’ld [eUlaley =
b4 . _
o0 ) - : . !
] LSAL 74 (£ 96)62 q(178)eT i (07 06)¢2 (N :EE ¥ Juplasraq
= k . - pur Jusufoig
& P . ) ' . .
. ) _ . .
= 0g 0g 1/ v 0% - H _ pai1ga] - BTEWTUY : -
et
c — e .
% wdd qopg add pg wdd gz _ ‘udd g dnoxn afewoq
..__;Qa. .
5 SYILLTT HOTLYWANID 42\_3,& AIYAZS NOTLYHENAD nmm - Ec:mm._ NOLLVLOVD) .
o Avq ¥3ad LuOIAY Ad0Y J0 HYHDOIIN ¥3Id SHYYD - zoﬁm.::mzou ﬁmh .Ezmm.t.ﬁ 40 A¥VHHAS (T 20vd) 8T aHuvl
Ri R .
a ‘ C.,mqm..,m 110001042 HOUAGND) .
% TYITRIDAL d1viidaoy zombm:u HLTIHM 51VY HI Adir3 zomu.u:oo dHY _HHEBHH.H CGHI} HOTIVHAHAD OHL 500-£0€ “103010Md
i .




"4

HED Records Center Series 361 Science Reviews - File R054386 - Page 59 of 65

RO%
3357
ige 32

i
P

303~005:PAGE C-27
3

CYRIP 1HBY Ul HARD o ABIWIE = AW
*pafulaay BaniEA Jo raquoy ~ | )|

nﬁc camw ~:_.=:a ﬁ___:a» 5:.; hzawduk~a 3_4::__u_=x_
*{50°054) TO1IULOP BTITYIA woij unanyiTp Araumalgindiy

Toyywd [yeies 03 AR L0 Pefantag JRA e K]y ean Q]
‘TRAZRIUT STYI W hﬁ:uw 03 poudiEsy 2aom BIUMIuUY TIU 307]

rez Aep hmaum mmm uo u::n«uoc vuu«mauumn ven TRWI g969y TIWRUC muv=~uxmn.m
. RN )
S nZ¥C" 982 Hiomuw.ﬁﬁm 02357192 C eIl nnw "0rSTK JBL Ana
9°2TF6* YL . OTHTEI9L 8’ 0L¥T° 852 . m_q.?m S9T R L feg «
2°1230°99Z L*T279°252 L°6130°6Y7 uqhwmqn.mnu_ La.mym | v9 Aeg
9761727 €62 TIILIENT 0°8139°6¢2 o Nﬂﬁm 672 “Q°5%% AL
£ L179°0%Z 1°61%9° €T 8" 9175 422 0" ﬁmﬂ@ 98z “a°5%% 0§ Aug
2r 171522 2°9179"612 S ST 112 nJmﬂan.ﬂmu . ‘wsry | £y Ang
£ 91T 0T §* T3z 200 8¢ T79" 66T __o»wﬂam.wcm R Y9t Aoy
R ST . €7 2179° 18T AT ALTA m.wwﬂq.qmﬂ. ‘orswg T 6z 4ea
1" 4T3y 61 €6 72651 L 11924081 19138 191 assex | . 7z Ara
LA $108 €28 1'g sLset #6™ 6 ¥ETLIT s TerEeeT "G SgY ST Aeg
%0 ZT%5° 19 6°9 %LL8 ¥s1'8 798¢ L6 FEU68 ‘arsTy | g Auq
qloT1o"s 38°5¢ Hom_m g +chm I8z 3967 Lawﬂ%qmw W9 | cessg | 1 4w
. N (8} auSyoy4 Apogy
o 1] 262 Wamui N pa3sal ~ STemyuy
wdd opg add gc mdd ¢z Emm@c,. - dnoxg mmsaac

SIV dTVAFL ROIIVHANED 924

Hnm¢usm aouopoma ROYARND)
TVITHIIDAL ALVHJADV HOHAZID HITH SIvi MI AUALS HOILIDHOOUJAN Azqhyﬂa oﬁrv :cﬂh<=mz=g DHL (S00-LQf ;:L:rcza

SIHOIZEY ZCQ0E INLIVAZN deﬁﬁ& 20 wdtxznm H{T 30¥d) 61 3718Vl




HED Records Center Series 361 Science Reviews - File R054385 - Page 60 of 65

o
0
[}
3]
=
o

303-003

H-“.."M
e
b g
&
g
"

"IDIP _IBDI U0 REUD JO ADQUUN w AUQ

‘poBurvarv sanfra Jo loquny = { ]}
’ *IT7 Aop Ap1I9 gz4 wo punqiivw posTITIOUS Bum IM|I GgLeY [RWTUDR SIpLIIXR ‘@

{1 05d) 1eaTend wpapyYoa wea FuRugFIP ApTino] gl 4y
‘(G 03d) ToaTMed BIopymA whal aunaeIFEp ATAUEBTITOALL 4

*uBFIVIFYMOD- 03 Aof] popiovnr jraeIng A{ynas aea] cd
*Tesddiug STYI v ApuIF vl pIuBpoep aon efwupue v oY Y

[

3 ¥I €272 2e2+

0'9 4TI
1'% 76°8
6'¢ 78°21
9§ 32T
0°% 76°€T

w6y ﬂw.ow
§°¢ 7£'02
9°9 71°92

6’y ¥1°9¢

§°C 3B°6C

nﬂoa_“.e ET k1

0¢

-+

-+

T°6T¥9'00z+
£'9 79°6 +
9% 39°8 +
&'t M6 +
£'¢ 79°171 +
£ F0°2T +
iy FETLT +
6'% FLTOT +
L% ¥9°IE +
8% FE°TE +
8'E 30°0% +

qlozie’y 3v°9e +

0g

07075 1T+

6'€ 06
6°C 316

%' FE'6

€16 T
8% FL°61
T 7091
LA £
6°C 30742

9% T6°7C

0"y F9°8L-

Lﬂm_m.q F9EE

ob2

+

+

| 779zELS0u+
v'9 78°6 +
909 359 4
6°S ¥E'6 +

96 T6°TT +

97 F1°€T 4
9L F1°2€ +
§°h 76768 +

Qlotiere seoee +

Dt

- 09 FIUST 4+
Sy 79°6T +

s TYIT ¥

aUsF

(144

"qr§T

1

*GUSEY

‘0STX

T @ 8x

"Q* 873

089X

0°STX

'q°§3%

H

g~ sheg
JB(~TL 94hvy
TL-v9 whvy”
y9-1¢ Bhuq
1505 whe)
0§-gy 94va
gr-9¢ 84eq

» 9E-62 BAwE

- - .

6222 BAUQ
72-51 Bkeq
§1-g s4eg
g -1 sfeg

{(3) a3uey)
Bran Apoy

poILyy - Blewpuy

wdd gor

wdd g .-

wdd ¢z

wdd

* dnoap afesoq

SLV¥ FTYHZL NOLLVYZNED €73 - SEONVHO LHOT4H RA0® ONLIVWE¥A ATAEAS 40 KYVWHAS ¢ (1 30Vd) 07 A19Vi

IWOIKNDAL FLYHJADY HOWAZHD :awz SILVY NI A001S HOLIORAO¥JdY (¥

{£6Y2~S T0D010¥d HOWATZHD)
BIII7 QML) NOILVHANZD OML #S00-£0f ‘10D0L0UL

-
™
i

60




[

PAGE C-2

»

303-005

HED Records Center Series 361 Science Reviews - File R054385 - Page 61 of €5

-

CREVRON
8708335-3
ELT N

*

-£edoaoau e PIWATIUOD BRA Aourufoad fpaszoeqo Jou egn KI2AaLieg.

E

*(10°054) T0I3U0D 2[DFYIA WORY JUDIVFITH A7IUDDFIFUBEE yx
TZE0LE PUW TGEON BIBX EBIPNTIXT D
rETRUTUe Juwufaxd o3 pRIDYIIRSI BT ITQFX FINL *q

*zz Kmp hwzun gzd "0 punqQylom paTYFIIAOEE FEs uucu §969y TTUFUR EapniIxg ‘¢

2 eZv0T1Le ¥ BTTR'90E Y 0L OLE oz Ara
8'TTIg " HIL gL LTE 6 GZ¥S'6TE . ST Aed
0°YZ30'€0C £ LTFY° 562 T°%2%6' 162 x £ Aea
1T 28T TTLTFS 0L £ LLF0 692 0 .Mmm
335 1q 13180 Apoy TvuaIen
v 07 .
fupgey Jo s1wy pouwiyy
¢ 0 0 ~UOn ¥ ANofITH Heed
wx{0"09) 8T (L*96)62 (grzg)ne “qupuBoayg
0g og 28 peisal - alwuyuy
wdd @og wdd pg wdd ¢y mzouu umaaaz

LU et gt # i iy

FYZLLYT HOLLYHAWAD Ved

FSIVY FIVHEL HOLIVHINGD 924 - (00I¥Id HOIZ <Hmmuu SIHOIAN Mmou TVHEALYH J0 X¥VIRAS {1 39vd) 17 A6Vl

(L6%2-§ 1020L03d zombmauv

J«UH:mumh ALVHAADY NOWAZHD HIIM SIVE NI ym:km HOIXOATOH Y Nﬁuhhmq OHL) HOILVNENED CME 600-£0f TON0I0HA




O 1 ©
(5 Gioe S
-H 3 h-.-nm‘a. B
0 4
e B S :
g :
@ &
a -
@ ™m
=] ‘{1p'osa} ﬁouuzcu 3,7740A thm TMRABIITP . hHuccuHuﬂzmhv ¥y
mm *Aptfaiooy 0 pUWITIULD EEA Aucq:wuua fpaaropgqn Jou ppa AIDAT[BQ  *ZLOLY DUT ZEEOH 0INI ROpRIIX7 o
t . rauwyuy yuendesd ol palLTAIeRa ST ITqQEI HIML 4
ﬂww tzr Awp Apnig qz4 ue pundriou vou«mauuaﬁ sUM 2741 G959F TIWIUE SIPATONY ¥
3.. - - .l
- . | N
m ¥l 417G B8 + w1’ 9TFE L6 4 STEYF6TTIONH n.oﬁ.n.noa._; «n.mqm pz-g  BAog
2 0 ITTZ°9% + | w6 OTFREY + T'g Fy°55 + 60157 65 + @ S¥YX 0z-%1 sheq
[T -~ . . ’ , . .
o B 9°¢ FRUTZ + 0'L FR'TZ + TLFIET + | L9 TSHeT + rarsEf |0, T et-r séwo
2 9'L 0T + L9 3017 + SThFCET ] TT9F9ET + fetsFX | mﬂ { -0 vAegq . .

v o T (B) grqdTunyy
s wdrey Apog YRUAWINR

FBUTIRR JO BIVQ PAMITF

. 0 - ] . 0 ,.H . o. ' R - ~uy € Inoylry eweq
»% (0709)81 (£796)67 (BrZO)ve Ac.omvmm m (e ’ zueudaeigd
14 og 860 . ot - paIsal - sTvuiuy
udd gog wdd g wdd ¢z - wdd g - ) dnoin a%veeg

N

T \mmm.E.HJ. NOTLVYENED YEd
f8ivd ATVAAS NOTIVEENAD g2 - (0oTEEd NOXIVLSED) mmazﬁ_u qu.mmu Agod izmm.;__z a0 N.mﬁasm {1 govd) 1T 230Vl

‘ v (L697-8 éuc.SE zox_.,uzuv
IVITHHOAL ZIVHAA0V NOMAZHD HITA SIVM NI AQALS HOTIONUOHAZY Ewﬁ.ﬁ ONMI) NOIIVHERED OHL :S00-£Of ‘10D0LOUA

e

- . " . . - B

HED Records Center Series 361 Science Rev

I




HED Records Center Series 361 Science Reviews - File R054385 - Page 63 of 65

21

tPACE

303-005

-

*Agdozasyu Iw pPRAATIUCD ven

.qﬂﬁwr

w\wvuq

.\A,J_ﬁ..

[l - t

LRSI YY) ._ ~ g

2

..:c.c..wl._x _c._.:__ﬂ._ \“,..._":__u._.. wnd g o pundagep Kpnwmnp ppafpn oy

4ounulaxd ipaaalsqa Jou ot AIIALTHN  "ZCOLY PVU ZSG694 BIVWiUM BApU{IX ‘Y

"7 Anp Apnag qzg uo punqEiou PROTIFADMR BoA W) 49694 Towinm aapniaxy ‘n
67 0Z3C 7T “ 2 6176° 108 S 6176 HUE [FxAAL RN . tHETY vz Ard
g°0L¥. "5 1 L 0TFY 91E AR AL S EAN 1'22379°52E "OUsEX b1 Leg
. - . g
I"%L7E° 017 i 2 igIviog 07§7F97 0L . Q*gergtLoL - HMUSIX L i Aoy
DA AL S s . W CZ¥L " B6T M.wmuo.hmm q.quarnOm. .m.mﬁmf. y  Aeq
iregigtzle : 0" REFL 96T U LEFIIEOE 700 FOIEY: i A
- rdy 3 ey
-’ APOR TEULDIVY
- a3yl
xxamc.mmvh~ (L°96)6¢ pAﬁ.mwvmm (0°06) 42 (7o » Jupiaarag
) : : : pue Jurudaay
ot ot wmm og ] pRInoL - Rytmny
wdd pog wmdd. gg wdd ¢y udd g . . dneay aleraq T
SYALLIY NOLLYUANAD Vi3

/SLVY AIVHRA HOILVYANED 4Z4 - (UOI¥Ed HOLIVIOVT) mwzowmn.anon TVEALYH 20 AYVHHNS (T 20Vd) €7 aluve

TYDINHOIL FLVHAZIOV HONAZHD HLIA SIVH NI AWNLE NOILLDRGOWJHN (¥

(L6928 "TDO0LOHE HCSIAZND)
L1317 OML) HOTLYW2EHZD OML $00-£0§ -10D010¥d




kS

s : File R054385 - Page. 64 of 65

lew

nce Rev

ie

HED Records Center Series 361.Sc]

sPAGE C-32

303-005

BT

THENREN
3B
Page

chpdianail qu pesaTinen ses LotwiBoesd] 1pdaiow

MO JOU Snm1 A3 AT T ]

~(10*0) [0a3u02 DIFYRA woxy 3upanzJEp. ATIUCIFITUSES
C'REDLE puUR Zoagy PlOUun Rupniawd 4

czz Aup Lpiza U VO PUINTiow pOQYIAoUe #hA I8HT QUGYSF (rEiUn vLPRRNg e

FRIVIL ATVHAA NOZAVWANAD dZd4 = (1I0THAL NOELVIOVIL) BEONYIZ |

IV TRIENLL SRAVIINDY HOUATID 141K 84vH NT AULLS zcuyuzzzjzz:_ﬁzﬂyyn; ORLY NOLLVIINAG 1AL 1SDD-L0T "’

SYHLILI'T HOLLVEINAD ved .
IDTAM AQGE "IYHUITLYH (10 AEVIG0S (T 20Vd) 47 ATniv

L1TIF6'0 - T L1%9°6 + g CTFE T+ 9'9TF1°9 + WSEY ] 0T - 0 ehvg
T TIFT T U6 ¥y yl- 6°8 79°6 - &L FLET- "1 STL (ehm‘n y1 9heq
2'8 %26 + B'6 ¥0'ST+ L'8 392+ € TT¥9 CTH UsER [ TRt - sAwg
66 LT+ TLORLT + 8'8 ¥9°% + i AN 0+ @rsEx | L - v sheg
L0 F2°C + € 0T39°¢ + $°L ¥6°C + - 0TSTRYS + sy | v -0 shea
. : . : (3); 28umyy u:mmuz
- Lpoy Touazivy
: m A S 5 anI337]
(9 BELT (£°96)62 (1'eg)ee (0'06)41 A L v Furaaafrag
¥rd : 1 : S . pue quuufaig
[ . .-
0t 0t 26% i ot N pR1sal ~ eTeWfuUY
wdd pog wdd gg . udd 6z i wdd g dnoay a¥esog
: _ _
1

(L69Z=8 110902003 HONATHO)




