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ABSTRACT

The behavior of short period p-phase amplitudes
over LASA has been investigated for several earth-
quakes. It has been found that the distribution of
the peak-to-peak amplitudes across a subarray approaches

a loy-normal distribution for those events studied.




1. INTRODUCTION

In the following, we will consider the distribution of the

peak to peak (p-p) amplitudes for several events at LASA and show

that this data appréaches a log-normal distribution.

2. PROCEDURE

Plotting the p-p amplitudes of all SPZ seismometers at LASA
for a single event against frequency of occurance yields a graph
which seems to have no familiar probability distribution. Figure
1, which shows the p-p amplitudes of an earthquake originating in

N. Columbia is a typical graph of this type. However, if we in-

spect the p-p amplitudes that are associated with a given subarray,
a pattern emerges. There is generally a modal clustering with a
short tail toward decreasing values and a long tail toward increas-
ing values suggesting that the data may come from a log-normal
distribution (cf. Fig. 2). For this data, tests of log-normality of
the population were performed by making graphs of several subarrays
on log-normal probability paper (cf. Figs. 3-13). These graphs show
that the data approximates a straight line rather well, and hence

we conclude at least that the log-normality of the population should
not be rejected, and hence subject to further evidence, we tentatively
accept the hypothesis.

The validity of this hypothesis can be checked ewmpirically by
gathering considerably more data than is available from an individual
subarray. Combining data recorded by all subarrays for several
events will provide sufficient data for this purpose, however, a
minor detour which we shall next discuss must be made before incor-
porating the data from different subarrays and different events into

the same distribution study.




By observing Figures 14 through 21, it is clear that some
subarrays exhibit a higher degree of sensitivity for events from
one source region than for events from another. This characteris-
tic is distinctly illustrated by Figure 22 which presents the
consistency of order among subarray means for three closely grouped
N. Columbia earthquakes and by Figure 23 which shows no similar
strong ordering among more widely separated events. This phenomenon
has been noted previously* and is supported by findings in other
work**. In relation to this report, these consistencies indicate
that the individual subarrays are biased in a certain sense due
to the travel path of the source signal. Since the elements in
each subarréy are closely spaced, in comparison to the distance
separating subarray centers, we can eliminate the individual sub-
array preference from all of the subarrays by considering each
subarray as a sampling of the population of the p-p amplitudes and
standardizing each sampling in the usual sense, i.e., if a subarray

has a N(m,s) distribution describing the behavior of the observa-

tions x, then by the linear transformation y = we have the
standardized distribution N(0,1). By applying this transformation
to all subarrays over every event, we can pool all subarrays and all
events and then investigate the properties of the entire pool. If
the assumption that the logarithms of the p-p amplitudes in each
subarray are normally distributed is valid, then the pooled distri-

bution will also be normally distributed.

* D. E. Frankowski in a personal communication said that he has
found a similar consistency for certain events from Mexico and from
the Kurile Islands.

** In a separate investigation by this writer, it has been found
that a high correlation exists among the subarray averages of log-
arithms of the p-p amplitudes recorded at LASA for events originat-
ing very close together. The groups of events in this study came
from widely separated areas and hence the generality of the assumpt-~
ion seems reasonable.




Eight events were selected (strictly on the basis of reason-
able availability) for this investigation. Out of a possible 168
(i.e., 8 x 21) seismograms available, 11 had to be eliminated be-
cause of non-functioning instruments. The remaining 157 seismo-
grams provided 3925 (i.e., 1537 x 25) usable amplitude records

(25 per seismograms) for final processing.

3. RESULTS

Reading, stardardizing, and sorting the pP-p amplitudes was
performed on the 1604~CDC. Figure 24 presents a histogram show-
ing the standardized distribution of the 3925 logarithms of the
pP-p amplitudes. A normal curve has bs=en fitted over the histo-
gram to illustrate the tendency toward normality of the logarith-
mica data. Figure 25 shows the same data plotted on normal pro-
bability graph paper. These figures give a visval indication
regarding the normality of the data. Statistically, the distri-
bution was x2 -tested for normality with the result that at the
5% level of significance the sample distribution is consistent

with the hypothesic that the parent distribution is normal.




1 @anb1d

(suosnuniiW) ¢,_01 X S3ANLININY d-d

22 ge 1 ] ] ] sl €1 " 6 4 ] £ 1
T T o LT oo L T T T T T 1°
. . . e . L R e L e R - o - I.N
® @ w eme e & B e @ = W E RS BESE 8 EEEEESsssmsEEEn mmE B E® B @ e b
. - s e e rme s e oae -9
CRC arow mmma Ee I..
i EREEL — o
9961 T1adv 1T ) ’ }
ayenbyjzeg etquniod °*oN ) =12
— ¥
(1e ]
-1 '$BT4 -35) sjuea® e ur punoj j0u ST DOIIST -1*
-I930BIRYD STY3} 3Ing (9T °"HBTd °JD) 3IU3A® STY3 Ul 7
juauaad saeadde Ajriepowutd -uxazjed TeI[twel ou e L
smoTTo3 sopnitidwe gd-d 3Y3 JO UOTIINQIIISIP SYL
0z

AJN3ND3YJI




=P AMPUTURE (millimicrans)

2604~
2804
2404
2304~
2204~
204
2004-
1804
1804~

(XLl o

g
f

3
S
!

g
!

8
!

S
f

8
!

3
f

s}

204

N. COLUMBIA
2| APRIL ‘68

L]
L 3 T
" e-0&g O -
»

-
o~
.
S = ey -0 - -
‘- @2
L WO
™

| . 1 o3
i d g f
: P

e

c 9B =g

F3 F4 A0 B3 C4 €4 O C2 B2 C3 D3 D4 O D2 €3 ¢4 EI F
SUBARRAY DESIGNATION

Figure 2

ma_
~

31—

B Aot el




SO s — - i e S

100
90
80 A" —
70 A/
A~
60 A
/A/
50
w ey
o /
Pl
; —]
s 30
L= ¢
o
=S 20
NO. COLUMBIA
22 APRIL 1966
SUBARRAY Bi
10 i
| 10 20 30 40 S50 60 70 80 90 90
CUMULATIVE PROBABILITY
Figure 3
200
. ’ #’Eﬂﬁ#ﬁ#
Jiy
A —#‘_.ﬂf
A"
g 100 — =
S s0 5//-5"
I: B0
-
% T0
a 60
:i- 50
o
40
NO. COLUMBIA
- 22 APRIL 19667
SUBARRAY F3
20 1

0 10 20 30 40 50 60 70 69 80 9
CUMULATIVE PROBABILITY

Figure 4




P-P AMPLITUDE

P-P AMPLITUDE

200
A
100 - A
90 A;—A/
80 _A._—_-——"A"—
70
60
50
40
" NO. COLUMBIA _
22 APRIL 1966
SUBARRAY D)
20 .
I 10 20 30 40 50 60 70 0 90 98
CUMULATIVE PROBABIL!? Y
Figure 5
100
%0
80
70
&0
50
a0 ,..-"'""ﬁ'
Pl
30 —
Iy —
rall
-
20 ’a..i""' _!
LI
,...--5’/ NO. COLUMBIA
22 APRIL 1968
SUBARRAY D2
o ) i
] 10 20 30 40 50 60 70 80O 80 88

CUMULATIVE PROBABILITY

FPigure 6




100
90 =
. 80 /A—
70 27D
[ Neutl
60 Wi
L o A ‘A/
w
3 -
A
S =
b A
a
[
8 5
NO. COLUMBIA
22 APRIL 1966
SUBARRAY B3
0, 10 20 30 40 50 60 70 80 20 o8
CUMULATIVE PROBABILITY
: Figure 7
: 300
200 }‘—
..-:-'"'"""'a
a‘___..-""ﬁ
o a1 B
= a’A/
: .&‘/—f
a 100 A=
S 90"
< go
L 7 —
& ¢
50 |~ NO. COLUMBIA —
. 22 APRIL 1966
v 40 -
SUBARRAY C4
- 30 [
i 10 20 30 40 50 60 70 80 20 98

CUMULATIVE PROBABILITY

Figure 8

el




= . o~ . AU B TN AR TA1A 423 1452 At b st e ot . £t i it

200
A
5 E 100 A _ﬂ.v"ﬂ""
5 90 ﬁ-ﬁ' &
|: BO q &.ﬂﬁ
- 70 a&-"""#
S AT
60 _—
- § 5o A ;f
3 =
O 40—
) NO. COLUMBIA
ﬂ 22 APRIL 1966
SUBARRAY B4
20 -
I i0 20 30 40 50 60 70 <[] 80 98
CUMULATIVE PROBABILITY
: Figure 9
. 100
90
80 } =
70 /A:A——“‘A’/A
60 o _A-f.:FA
iy
w 50
S
.: 40
=t
Z
- ¢
a
|
e 20
NO. COLUMBIA
- 22 APRIL 1966
SUBARRAY D4
M 10 ]
| 10 20 30 40 %0 60 70 80 90

CUMULATIVE PROBABILITY

Figure 10




s A L e st o e e bbbt e 885 WA b il 2

100 :
90
80
70 A:L//—:A’—'
w s0 Aﬂ
g A/ 4
: 40 A/
] -
% 30
o
a
1
2 2
NO. COLUMBIA
22 APRIL 1966
SUBARRAY C2
1
10} 10 20 30 40 50 60 70 60 90 98
CUMULATIVE PROBABILITY
Figure 11
200
w 100 — -
'—E. 80 A// r—
i
% 70 . /
q - /A'
0'- 50 A
o A i
40 : A ;
a NO. COLUMBIA i
30 A 22 APRIL 1966 5
SUBARRAY B2 i
20 1 1
] 10 20 30 40 50 60 70 60 20 90 ;,;
CUMULATIVE PROBABILITY .‘j
|
Figure 12 j




y LA
- it e oo e Sl Sl it el

100
20
a0
70 A=
& = —;é'&.—.—.’
w 30 A As—— g
5 LYY
E s
.J
E o
=
a i
)
& .
NO., COLUMBIA
22 APRIL 1966
SUBARRAY C3
10 | |
| 10 20 30 40 30 60 70 80 90 98

CUMULAT!VE PROBABILITY

Figure 13




vT @anb1a

tdWvl %907
! oLz 092 052 or'2z 02 022 orz 002 08! 08" oLl

1 ] i ) ! | I | | 1

. . s oa0 .o -o-n-.l.l!.n.lnnnnnnllulccculn!.lnn.n.ll.--.no--nnn!.- cscsscee . w * o =22
m e . SO S°° 0050000000000 000 o 2009 CPSERIENILILEtcBsseset sttt csssee
. 86 0%y 000 89P0 aCacnns & S0 ee ®00se00c 0000000000000 oo ) - P
®se% .00 osesves * & .o ®®e®000000cs®s0cores S0 oo . -9
csee = “oas ® ¢° s00escssess sose . . - n
cee o as . cee  aee m
8
o

3OVUIAY B>
]
b 4

i E
|
€8

b3
ov

£ b
[
|
8

€3
L &)

24-13
o
2

v8-22 B

19-20 B>

23-23 b

o 4o gt R 5 e et B

96! 030 1e
VIBNNTI0D N




ST @anbta

$NVY31 %'901
oT'2 ors 00°2 061 08l oL 091 0g’l o¥’l og1 ozl or

.. $ t { } (0 } t ) t t t T
| . SN L [ i S R e S S A

e o B o FBEE eromse: B o o8 . W-
3 000 Ga0 000 oo o B By -+8 2
- s @ . .. see oo a® aes = . o
- vl 1o €
. s sIsm seie . =
(]
asee . <z <

e » ¥

30VH3IAY P

|
-
3
ed b
BE
-
{
HE
|
£
-
e
Q

L3

L &
14-24 b

ve
w-88 B

18-23

ov

b4

. 996! aNnr 2|
: VIBNNTOJD 'N




LA vt g e e A R

91 @axnbta

Cdv1 %901
v2 (3 22 rz 02 61 81 2 91 g »l € 21
1 1 1 | L §

] 1 ) l ]

. T teee o es eessasesecessescecescsacesiesenssessassecnacataenattsatse Seacese eses o s oo 46 . 42
T e 4 eeeesctecescsessessssanss see sesssssstscssssscscesces ees ees ss o =
. e o eeeecsessssesseescses s ses sssessceecsceccsescssece eces eat . -+
et tesnccccessssssas s s+ = sesesesec.escsesscscses o o =
e es eeesessecssees o = ctsecccscecaacannascsen <9
e s sesse sessas . « seves assascscs e oo =
. . seses esess eseavse s sescecs « we -8

-
AJON3IND3INS

JOVHIAY

€3
D
13
€4 b
cd
HE
1a
10
vQ
v3 b
ov
20

i

o

N

€0-+8 >

23-38;

9961 NYdV 12
VIBNNT0D °'N




L1

2xnb1d

tdwva°®'s01

»a

9961 HOYVA 6l
OQIVINOH

£2--¢3 P

“e sese e

v3

€4 b
28 b

es s s

WE

3OVHIAV I 24 >

4 L

2l 9 gl v el 21
t !

e sses e « o o
eecee s secvcsa e o o o
. «s s oeseessse o .
. ® semss sos o .
. e esee s eea o
. « essese o .
- e @ e .
. e e e @ .
. * ee es = .
. * . . - .

——
AON3NO3Y 4 -

l
4




81 9xnbt I

Cdikva %'901

21 9 el vl
t t t t

€1

0.._ -3 s

--b-

*a

e s e ©s s ee s 00sccresssert s
. . e © esscsssssecscos
. . . XY
. . esse sessscssae
———

.o ceses
. « see
LY

23 b
28 b
20 b
£0-20 B

9961 3NNF LI
O0IVINOH

B
va o
dE

L
“HE

3DVUIAY >

20 B

0 -

£3

1 3
L) 1 1
ses e s @ . .
cev e .
. R

19

] ] 4
8 o @
AJON3ND3YJ

1
L
b3




P T ——

61 @Inbtra

[dAV] 90N
»e €< e'e 1'e a..«

" < M ) 3

1 ] T 1 ?

R
. S I R T L R L L R L T R S -2

et B e i A L G000 TN 00T LS PP EECELLEEEBB0OSES o

Ceteceresece esesssesetecers et et estess et -+
© s sescess sesssestssasssssssseiesscnnses o
e Ges  ssee evescsscsesscsssssssscnna o -9
LI} e e s e ee 8 80008 0 st ety SR
“es 8 se sevecsssecssusees saseve —+8

AININD3IY4

.. . tece coee sesscee . . -2
o cee  eesee e . 4o
. . U v e . ees o ¥

02

TR =
v >

»3-£2 B

£8-£2 b
e

D »

|

996! AV 02
SYNVIHYN




0Z ®anbta

. LdWY1 %501
P 91 ¢! [ 2] et b4 ] " [« ] 8 [ 4
t 1 1) t } t _ -+ t t

L A R R R I I T T T

. LA A R R I R TR R L R T ey - lﬁN

- e®8® o5 sess sescsees ssesscae eee o ceess s —+9
. P e seee soesae o o e o s - n
: b ]
.. . .. - e 2008 esssen . e m
)w . .o se eeee ecesens .o 10l &
3 . . o Bl 7 .o m
4
. T .. . 20
- - - L} *

I
v
b

JovHaN B
|
e

vd B
e
£
a p-
12
BE

18-+

-t =

1D-1a-€3
€4

20-€0-Q0 >

: 961 ¥38WN3AON 02
; SVNVINYN




2

o

S

SERL SO il i

(-] 81 40 9l

¢ @anb1g

CdiNV] 01907
Al £

n P

] 1

T 1

®eee Secscsccsns na.nnona.oatoooo.nco.oclononoonnnnno-ono¢lonnlt'n‘o.loun'no -

. ® S scsee secces seesssse e i -
e sescse » o .e e e A R N R R T T T A, -
e o eese - LIRS Sttt csnnts seseencses et c 0t ses sese s .

14
10

B
|
10 B
€0

9961 ydv 22
AVIQOM

8 B
vd B
v3

-

* esccssstecen e sse
*® eee o ese oo -
cee o .o -
« e e oo -
. . -
. . -

JOVHIAV -

{E
B

ov

S8 o
AIN3ND3IY S

]




Zz =xnb1a

AVHHVENS
»4 v3 13 »a ¥ D v €0 98 Ov 18 14 2@ 10 € €4 2 20 € z3 2
] ] ] T T L L] L ] I ] ] ¥ [} [ 1 ] ] L] | ¥
=401
=11
INNP 2l
f. SIANVNOHLNYI P
\ VIBWNT0D ‘N 334HL
i - HO4 SNV3IN AVMNHVENS 5
% \ A
: 14l
\ ki
..__ gy O
: z
1l
SDTHIAAY —— - _/. \..._ m
\ . £ 2
. o
A x M
i /. / ol
sovezw——- f N ¢ 61 Q
___m e
i L
NNV 12+ e
H'Z
FOVHINY —

(22

L

930 12

w3

=




€2 2anb1a

AvyNvYENns
2 23 14 13 ¥3 €3 20 10 v0 €0 € 28 23 19 ¥ ) €8 OV »3i €4 19
L ¥ L} ¥ ] ¥ ¥ ) T T 1) 1 L] L )

\a Fa . 3 o : \ i
662 5 [ 3 ) . I
oo s LU A A A A

3 9961 INAP LI

E g€ & S EN ] / ‘ j SAeef
.<. 0IVSNOH W F /Jp u\ \ .ﬁ \.n.a.A-u\.. Hd&r I//

L0€

w..f...lr-..\nn. ~J .
9961 W £2 .....w‘ ) ..... \./ \ /UK Y- ../ ! u\\ ¥ _/ \..// +¥1

>
<*
<
7
~.
\
>
:

4 T A A
0aIv N0 d \ / .«\ f .... ._...._‘ \ / \" / \ !./ \- 4

9961 AVYR 02 @

9961 HOYYN 61 ! / / \ i W
-// \\ /-\ J.#\.... Y ff y / / \V //-.___\ |.o._m
YN Y /T .

S J,w/ / TR




vz °anbra

AVAHILNI
iii!l!llunl.I..uﬂ.ﬂﬂ.ﬂ.ﬁﬂllil!?!!tt“
R EREEREEEREE R ERE: umumﬂmnmummmunu

P
ool
P
]
L : m
Vﬂ 002 O
c
: ! m
A b =2
- -/ 5
f =<
\\/ ._\ [als] 4
3AHND TVWHON @31114— \
I
oow

"S3ANLINdNY MV3g
0l Mv3d 40 SWHLINVO01 S26¢

40 S1SISNOD VivVG "SIN3IA3 1HOI3 *
WOYd SAVHMVENS G3ZIGNVANVLS

ONIT00d WOHd G3AIN3G WYHSO0LSIH




GZ ®Inb1d
AlI18v80Yd
666 £66 66 ©E S6 06 08 0L 09 05 Ot Of 02 ni S 4 1 &0 I'0 10°0
v .
\4\\ oe-
V-
o
SINIOd viva v ®
626'c NO a3sva b2 bid - o5l
NI G31N3S3¥d34 vIva 40 N 2
107d ALNIBYEONd TVWNON N 14
Py
v v ot- O
7
v
AV =
Pras o <
vy =
- O
AV 2
2V o'l
vl
v - ”
AV o'

o §$0 | e $ ol 02 0 Ob O§ 09 OL O8 06 1] €6 66 $°66 6°66 66°66




Unclassified
' Security Clessification

DOCUMENT CONTROL DATA - R&D
i Trdeuing, Gt

(Sacurity clasaliization of titls, body of abstract muet be entered when the 11 esport le glaaelfted)
1. ORIGINATING ACTIVITY (Corporete suthor) 38 AEPORY SECUR'™) ¢ LASBIFICA TION
TELEDYNE, INC.  Unclassified
ALEXANDRIA, VIRGINIA 22314 Sl

3. REPORT TIT S

DISTRIBUTION OF SHORT PERIOD P-PHASE AMPLITUDES OVER LASA

4. DESCRIPTIVE HQTII (Type of report and incluelve dases)
Scaiantific

8. AUTHOR(S) (Laet name, firet nama, initial)
F. A. Klappenberger

6 REPORT DATE T@. FOTAL NO. OF PALE: 75. NO. OF nEFs
9 June 1967 24
Ga. CONTRACY OR GRANT NO. Sa. ORIGINATOR'S REPOATY NUMBEN(E)
F 33657-67-C-1313 187 '
& PROJECT NO.
VELA T/6702
* ARPA Order No. 624 " g}:t'f%?"oaf NO(3) (Any othar numbere ®hat may be sealy.06
4 ARPA Program Code No. 5810

10. AVAIL ABILITY/LINITATION NOTICES

This document is subject to special export controls and each

transmittal to foreign governments or foreign national may be
rga groval of Chgef, AFTgC. ¥

1. SUPPL ENEMTARY NOTRS 12. SPONSORING MILITARY ACTIVITY
ADVANCED RESEARCH PPOJECTS AGENCY

NUCLEAR TEST DETECTION OFFICE
WASHINGTON, D. C. °

13. ARSTRACT

The behavior of short period p-phase amplitudes over LASA
has been investigated for several earthquakes. It has been found
that the distribution of the Peak-to-peak amplitudes across a
subarray approache« a log-normal distribution of those events

studied.

DD i1 P 1473 ' UnclassiZied

Security Classification




Unclassified

Security Classification

1a. I LINKA o INK @ LiNkC
KeY WORDS HOLE wWT ROV & w1 ROLE wY 1
Seismometers
P-waves
Distributions

INSTRUCTIONS

1. ORIGINATING ACTIVITY: Enter the name and addreas
of the contractor, subcontractor, grantee, Department of De-
fense sctivicy or other organization (corporate auth ) insul
the report,

2a. REPORT SECURITY CLASSIFICATION: Enter the over
all security classification of the report. Indicate whether
‘‘Restricted Data" is included. Marking ia to be in accord-
ance with appropriate security regulations,

2b. GROUP: Automatic downgrading is specified i1, DoD Dj-
rective 5200 10 snd Armed Forces Industris] Manual. Enter
the group number. Also, when applicsble, show that optional
markings have been used for Group 3 and Group 4 as author-
ized.

3. REPORT TITLE: Enter the complete report title in all

cspits] letters. Titles In all caaes should be unclsssified.
If s mesningful title csnnot be selected without clasaifice-

tion, stiow title clsssification in all capitals in parenthesis
immedistely following the title,

4. DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e.g., interim, progress, summary, annual, or final.
Give the inclusive dates when a specific reporting period ia
covered,

5. AUTHOR(S): Enter the name(s) of suthor(s) &s ahown on
or in the report. Ente: 1sst name, first name, middle initial,
If military, show rsnk ond branch of service. The name of
the princips! author is sn absolute minimum requirement,

6. REPORT DATE: Enter the date of the report as dsy,
month, yesr; or month, year. If more than one date appears
on the report, use dste of publicstion, .
7a. TOTAL NUMBER OF PAGES: The total psge count
shouid follow normal pagination procedures, i.e., enter the
number of psges contsining information,

76, NUMBER OF REFERENCES: Enter the total number of
references cited in the report.

8a. CONTRACT OR GRANT NUMBER: If sppropriste, enter
the spplicsble number of the contract or grsnt under which
the report was written,

8b, &, & 8d. PROJECT NUMBER: Enter the appropriate
military depertment identificstion, auch ss project number,
subproject number, system aumbers, tssk fnumber, etc,

9s. ORIGINATOR'S REPORT NUMBER(S): Eater the offi.
cisl report number by which the document will be identified
snd coritrolled by the originsting activity, This number must
be uniqus to this report,

95. OTHER REPORT NUMBER(S): If the report has been
assigned sny other report numbera (either by the originator
or by the oponlqr), slso enter this number(s).

10, AVAILABILITY/LIMITATION NOTICES: Enter any Lim-

itstions on further dissemination of the report, other than those]

imposed by security clasaification, Uaing standsrd atstements
such as:

() *’*Qualified requeaters may obtain copies of this
. report from DDC.**

(2) "Foreign announcement and diasemination of thia
report by DDC ia not authorized. '’

(3) *'U. S. Government agencies may obtsin coples of
this report directly from DDC, Other qualified DDC
uaers shail request through

4 '"*U.s. military agenciea may obtain coniea of this
report directly from DDC. Other qualified users
aholl request through

(5) * A1l diatribution of thia report is controlled. Qual-
ified DDC users ahall requeat through

“r
»

If the report haa been furnished tc the Office of Technical
Servicea, Department of Commerre, for saje to the public, indi-
cate thia fact and enter the price, if known.

1L SUPPLEMENTARY NOTES: Use for additional explsna-
tory notes.

12, SPONSORING MILITARY ACTIVITY: Enter the name of
the departmental project office or laborstory sponsoring (pr; -
ing for) the research and development, Include address.

13. ABSTRACT: Enter an sbstract giving a brief and fsctusl

' summary of the dozument indicative of the feport, even though

it may alao appear eisewhere in the body of the technics] re- y
g:rt. lfinddluonnl space is required, s continustion sheet shslt
attached.

It is highly desirable that the abatract of clssaifled reports
h paragraph of the sbstract shsll end with

formation in the paragraph, represented 88 (TS), (5). (C), or ().

There is no limitation cn the length of the sbstract. How-
ever, the suggeated length is from 150 to 225 words.

14. KEY WORDS: Key words sre technicslly mesningful terms
or shori phrases that chsrscterize s report snd may be used ss
index entties for cataloging the report. Key words must be
selected so thst no aecurity claasificstica is required. Identl-
fiers, such as equipment model deaignation, trade name, militsry
project code name, geographic location, msy be used ss key
words but will be followed by an indication of technics} con-
text. The assignment of links, rules, and weights is optionsl.

L,
GPO 088-551 |

Unclasaified

Security Classification



