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INTRODUCTION

Project Sterling provided for the detonation of # nuclear
device in the cavity resulting from the Salmon nuclear explosion
in the Tatum salt dome in southern Mississippi (Figure 1). It also
provided for a high explosive (HE) comparison shot in a nearby
drill hole.

The purpose of the experiment was to gather information on the
seismic decoupling of a nuclear explosion in a cavity by comparing
seismic signals from a nuclear shot in the Salmon cavity with
seismic signals recorded from Salmon and with seismic signals

< recorded from a small (about 2 tons) HE shot in the salt dome.
Surface seismic measurements were made by the U. S. Geological Survey,
the U. 8. Coast and Geodetic Survey, and the Air Force Technical
Applications Center with coordination and overall direction by the

Lawrence Radiation Laboratory.




This report covers only the seismic measurements made by the
U. S. Geological Survey. The first objective of this report is to
describe the field recording procedures and the data obtained by
the U. S. Geological Survey from these events. The second objective
is to describe the spectral analyses which have been made on the
data and the relative seismic amplitudes which have been determined

from these analyses.

FIELD PROCEDURES

U. S. Geological Survey seismic recording systems (Warrick
et al, 1961) were used for these experiments. FEach system records
the signal from eight seismometers on both photographic paper
and magnetic tape. Six of the seismometers register vertical
ground motion and two register horizontal ground motion. The six
vertical seismometers are placed at 500-meter intervals and the
two horizontal seismometers are located at one of the vertical
seismometer positions near the center of the spread.

Individual seismometer locations are presented in Figures 2
through 9 with one complete spread shown in each figure. The
Poplarville site (Figure 4) was occupied by two recording systems,
The Poplarville, Picayune, and Raleigh locations used in October,
1964 to record the Salmon event, were duplicated as closely as
possible for the Sterling event. Between the Sterling HE shot
on November 17 and the Sterling nuclear event on December 3, the

seismometers were left in place to insure duplication of recording




position for these two events. Seismometers were buried at a

depth of from 6 to 12 inches, firmly placed and covered.

SYSTEM RESPONSE

The Electrotech EV-17 seismometer used in this experiment has
a resonant frequency of one cycle per second (cps) and an approxi-
mately flat response to ground velocity from 1 cps to above %0 cps.
The recording instruments have an approximately flat response from 1
cps to an upper limit imposed by the high-cut filter which is
selected. For this experiment a filter with a cutoff at 3T cps was
selected. The response of the system to ground displacement (Figure
10) is linear between 1 and 30 cps, and if converted to velocity,
this portion of the response would be flat. The seismic recording
systems were individually calibrated for this experiment and found
to be closely matched in the range from 1 to 30 cps. Small differ=-

ences in the recording systems do exist below 1 cps.

SEISMOGRAMS RECORDED
Playbacks were made from the 21 tape recordings (Figures 11-18)
with a playback filter of out-37 cps (low-cut filters out; high-cut
filters 37). The 10-cps sinusoidal signal appearing at the begin-
ning of each trace is a calibration signal applied at the input
to the recording unit and is used to calibrate the recording and

playback electronics.




The Sterling nuclear and the Sterling HE events were recorded
at the maximum sensitivity permitted by the seismic background
noise with the exception that channels two and five of the three
stations nearest to the shot point were recorded with an additional
6 to 12 db of attenuation for the Sterling nuclear event. The
Salmon event was recorded at much higher attenuation levels based
on our pre-shot estimates of Salmon amplitudes, It is important
to note that the noise on the seismograms and magnetic tapes from
the Sterling nuclear and Sterling HE events is predominantly seismic
noise, while the noise on the Salmon event has been introduced

primarily by the recording system.

SPECTRAL ANALYSIS

The analysis plan was based on the assumption that the motion
surrounding the three seismic sources could be described as the
product of a function of time and a function of the space coordinates
where the function of the space coordinates is identical for all
three sources. If this assumption is true the variation between the
seismic signals recorded at the same point tor the different shots
will reflect only the time variation in the source function, and
the ratio of the source spectra for any two shots can be obtained
by taking the ratioc of identical portions of the seismic signal

recorded for the two shots.




We, therefore, chose to analyze a constant ll-second interval
on each seismogram without regard to the phases that were included
within this interval, The ll-second interval for each seismogram
began one second before the first identifiable seismic energy
appeared on the seismogram.

An analog~-to-digital converter system was used to prepare
the data for an IBM 7090 computer, The data was digitized at
0.0l-second intervals, A digitization interval of 0.005 seconds
was used for comparison on some of the data with no resulting
change in the spectral amplitudes up to 40 cps. Four seconds of
the 10-cps sinusoidal calibration signal was also digitized and
used to calibrate the seismic signals in the computer,

The amplitude spectra have been computed from the expression,

1 ¢

=iwt
ﬁ(c)e dt
1

energy on the seismogram and v(t) represents the data on a seismic

where t=0 is the time of the first identifiable

trace after the amplitudes have been normalized by the calibration
signal. The integral was evaluated using the Filon quadrature
(Filon, 1928).

The computer program which was written for these computations
was tested with an exponentially decaying sine function and had an
accuracy better than 0.05% for frequencies up to 50 cps.

The resulting amplitude spectra for all individual seismic

traces are shown in Figures 19-30, The amplitude scale in microvolts




is based on the 10-cps calibration signal and does not take into
account the variation of system response with frequency. The ampli-
tude spectra for Sterling have been placed next to the corresponding
spectra for Salmon (Figures 19-21) and for Sterling HE (Figures 22-30)
to make their comparison easier. Numerical values of the spectra
were punched on computer input cards, which were in turn used to
compute ratios of amplitude spectra. The ratios are shown in
column 3 of Figures 19-30.

Ratios were not computed when a seismic trace was unreliable
for any reason. For example, note the Keno recordings (Figure 11
and 22) where the attenuation settings are too low and the magnetic
tapes were clipped. On a number of recordings individual traces
were excluded.

Noise spectra were made in the same manner for the Salmon and
Sterling recordings at the Poplarville, Picayune, and Raleigh
sites (Figures 31-32). An ll-second interval of background noise,
just before the signal arrival, was used for this analysis so that
the resulting spectra can be compared with those in the preceding
figures to estimate the effect of noise on the spectra of the
signals.

The amplitude ratios from individual traces were averaged to
form an average spectral ratio for each recording site. Thus there
are three average plots for the Salmon to Sterling nuclear (Figures

33-35) and eight average plots for Sterling HE to Sterling




nuclear (Figure 36). Finally, the ratios from all usable individual
traces were averaged to form a single plot for the Salmon to Sterling
nuclear (Figure 27) and one for the Sterling HE to Sterling nuclear

(Figure 38).

CONCLUSIONS

The seismic noise and the system noise limit the accuracy of
the spectra and the spectral ratios, particularly at the higher and
lower frequencies. Based on examination of the noise spectra and
our knowledge of the system response, we have estimated that the
spectra give a valid indication of source properties between 0.8
and 25 cps. At frequencies higher or lower than these values the
spectral plots may be seriously in error. The zones of questionable
reliability are indicated in Figures 37 and 38 by cross hatching.

An examination of all the spectral plots reveals a marked
difference in the detailed structure of the spectra of individual
seismic traces, but, in general, there is considerable similiarity
in the gross shape of the spectra. This is particularly true of
the spectral ratios, which appear to be similar at all recording
locations.

This similiarity tends to confirm our original assumption that
the source function could be expressed as a product of two functions
separating the variation in time from the variation in space. Insofar

as this is true, it justifies our averaging procedure and suggests




that these spectral ratios can be used to estimate the decoupling

effect at greater distances.

DECOUPLING

An estimate of the decoupling of the Sterling nuclear event
is beyond the scope of this report. Such an estimate requires
precise determination of the yields of the three events, and a
precise scaling law that will predict the seismic signal from
a tamped nuclear shot of the same size as the decoupled Sterling
nuclear shot. Further, the estimate of decoupling from this
experiment should be based on an examination of all the available
data including the surface seismic data from the U. S. Coast and
Geodetic Survey and the Air Force Technical Applications Center
and the near shot subsurface data recorded by Sandia Corporation.

However, certain qualitative conclusions about decoupling
can be drawn from these data. In the frequency range which pre-
dominates in teleseismic signals, between 1 and 5 cps, the Sterling
nuclear event produced about the same seismic amplitudes as the
Sterling HE event, but at higher frequencies the Sterling nuclear
event produced more seismic energy than the Sterling HE event.

In the frequency range between 1 and 5 cps, the Salmon nuclear
event produced seismic amplitudes about 1000 times as large as
the decoupled Sterling nuclear, but at frequencies between 10 and
25 cps, the seismic signals from Salmon were less than 200 times

as large as the seismic signals from the Sterling nuclear.




Station
Keno E
Keno W
Rouse W
Rcuse E
Poplarville
Poplarville
Columbia E
Poplarville
Poplarville
Columbia W
Sumrall W

Sumrall E

(Hotel) E

(Papa) E

(Hotel) W

(Papa) W

Table

HE Sterling

Distance
(km)

13.7
15.5
15.8
17.3
26.3
26,3
27.6
28.4
28.4
30.1
31.1

33,1

1.-~-Station Locations

Salmon and
Sterling
Distance

(km)
13.5
15.3
16.2
17.7
26.6
26.6
27.7
20.7
28.7
30.1
30.8

32.8

Latitude
31°13.86"
31°14. 04"
31° 0.56°
30°59.49°
30°54. 14"
31°54. 14"
30° 8.23"
30°53.00°
30°53.00"
31° 7.98"
31°25.15"

31926.26"

Longitude
89°40,00"
89%41.39"
89°38. 94"
89°37.86"
89°35.11'
89°35.11"
89°51.60"
89°35.18"
89°35.18"
89°53.15"
89°35.00"

89°34.86"



Table 1.-~-Station Locations

Salmon and
HE Sterling Sterling

01

Distance Distance

Station (km) (km) Latitude Longitude
Camp Shelby W 39.0 38.9 31° 8.84" 89° 9,75"
Camp Shelby E 40,9 40.8 31° 8.88' 89° 8.50°
Picayune E 67.0 67.4 30°32.10" 89°32,37"
Picayune W 69.5 69.8 30°30.77" 89°32.47"
Raleigh W 109.8 109.4 32° 7,70 89°36.99"
Raleigh E 112.2 111.9 32° 9,02’ 89°36.80"
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Use of System-Calibration Plot

sV
A = . where,

CK

A is amplitude of ground displacement in millimicrons (10-9 meters);

S is the peak-to-peak amplitude of a selected phase on a seismogram
in any convenient units;

V is the calibration voltage in microvolts;

C is the peak-to-peak amplitude of the calibration signal in the
same units chosen for measurement of S; and

K is a constant, in microvolts/millimicron, obtained from the enclosed

system-calibration plot. The abscissa, F, on this plot is the
frequency in cps of the phase for which S was measured,

The amplitude of ground displacement, A, determined by application of

this equation is the displacement relative to the rest position of the
ground.

If you want the velocity of ground displacement, Vps in millimicrons/
second use:

v_ = 2IPF A
P

Similarly, acceleration, ap, in millimicrons/second/second is given by:

ap:l}TF2F2A

Figure 10b

22




ISYRAPAAASEOAAN
Wiy
|7y
e

R e
Wi o e
S
Fannamans
1Y vy
vt ool

asnoy - buijieyg |

9 5
} L | i
I !
A [
N UMY ,
ORI AR n
I IRBIRA ~ IRISIRIARGT|

Figure 11

23



A

AR M it
VIV Wi i

AN P
¥ VNI Ny
- AT

Em“,s_.mc__aom ~3y !

i 1
1

)

dh

E:i&aﬁn ,oﬂc“_.:m«m

oo

™ L vy

v &,%. J A
| 3Y ;w YV
! 4 %

T

T
IRERRERERAR!

ulli9)s

Figure 12

oh



R e TN o N it g f}\/\( Z}\F.A\\/,\c)) Jﬂpﬁ

1 i IR0 i - : . !
u | i , Ay M ; a i L : 1
i 1 i ¥ i i 1 Al { A " | M. ; _ | , “
V ! I ! i L T LA L LA hy Al P HA LA LA ! 1 {
(ﬂ@?xﬁy Uuﬂnmﬁ %» \G/NA« iy )%}L V%,» fﬂ{?mﬂﬂj w),_;wﬁw,m%»m%z LM‘L | f(\& %H W}L, b . o NAANAA
/ \ : e VA A g AN e

,,}39.», ?z

3R

AR AT A N A TRIER

| O Dawng — 34

i
1
14 §i
PR S e L1l , ;
; L L Ll i |
Hammunen : s j ”
PN AN T vy LA
i el b X N A
¥ 8 / Z.y.w»)fx P
s o RANELARECNEESONE LS AR N oY J%l AL A
adachaaBrnniny S WA o LA Iy vlgnx .._?
it Pt , | ol ¢ M m i
b ; PESSRRP 22 0D ; _,r
,_ VLTI
i
m“m oﬂm EL g
i | : AN I | i RE
y : i i | T = 7
] ] m | ” i iyl N N I T l
P Lol e e \& LT PRRTUANAT WL AN AN AR A A ;}?\ AU I P Pl RENSSI Mot b i r ;
W A A A Ay A Nt i\ ERENPRENe ; b i
Wb aaARVEER) bl f‘,,s?f}\a, %,M Vrtabl it Q\, . < N N L b et o T x
‘Y " H H
NI A i S PRI bt Wy FRAN Pt An A »t\«\. /s&}?(x? <,< / /\«7&?&?«5#&?,?@@, IS %ﬁ@o g

Z§;%§{X£f§§%£; S Y A %&(m(}nma iy AN, .uvm r)
%g}%%ﬁg\{g(m}}\ﬁ / ii%, <«23 Y, e

e R g i i g o frsi NP, P i [ AN
S i st o o NS i i Al PN e PN AAPAA ,\</>

gﬁé%%ggﬁ%?{ﬁ%%ﬁx z@é étﬁ:ﬁ i c_. WA }»i»é{g%igﬁfg«s .

AAAPARAAAAPAFIANAARRAS A IS0 Aoy

Y ><( T YT L VT S —

c,w(.«)k\(/%r.hf\f < ik

\{?«({)\%&?f;ﬁ

f ~.> k:(.é/.\
2 2.( N \N% 7} ki(izfﬁg}}}i{ix%g
w )\f{

i i

GﬁEﬁOU MI

%;}wﬁ W%mm A

(TR AR i T L Y IR A MR
i .m., .m, YAy q Y \ (‘ \#1«@?\

Ty

ApEpod e ; T,

AT IAATS %,
[REREN HER

‘DIqwInEY — vc;\_w._m

Figure 1%



~

e
M _ w . : » ” l H | , “ ve v | H | i “
' . . ; L | 1 T
] I | | | i | i | : il
T LT M 4 M o 0| e e A M PTG L, b M B N/ TR AL AU mfm}e.. X / pu S M . ;v[“ M A AL xa}%{{.
3 iy VIRTR ﬂvw XA ORRA x“,:,,,,“ RO RO AR f‘lﬁv
..!1 bt b/l T el ol e LN MUY | 4 L‘. d {
A 4 8 ; 2 vy

M tm;,; i NN

UHAEHIHEEAEL .Y
3lg

Figure 1k



T TR N ,
IR VAN XN PRRERG) VAR e i AP A e A S S A
Pongfithoppad b Mromsinsbost AR AP A AT o0 P AT Pt g et I
PRSP, S P o PN o ORI AN i m W N ittt ) Y
A [N N SAAF AT IANNNEE NS N AR oy o g PP e AN A b St s
B D R a AN BN ARl UG L atind URERAR S AR R i Pyttt M g e
Pt gt Al ey P J.jﬁr P A AR A S A bl B

naaaEnaRma RO HE R HE R R R THE B s TR T N L :fw,,_{,,ym::ﬁ
m aunkobid - buijiaig ool
OMn mmu Oﬂv
L L L L L L L L AT
T T T T T T T e T T T T T T T T T T T T T T T T LTI SSERAY

139

L il
T L T T T T R RN
INER) 2% "l A i SRR W \ ! AR » AA TN AL ;./1)
A S A AT A N A A A [N

Pa / WV ATA Wad W »1\ v / wf/.(.?.t

Moo f(&\»‘n? vﬁsw{/%%
A VYWV

aunApoid ic,oE_cW

e e

s
A iy i e oo i 00 ﬂ%éé/\t? W vt i wo\? {% |
Poin b EERRERRE R R AR R REEERRRRRRNEEE SRR i _ cernb iy i

0]

Figure 15



SRR
,,,,,

T
LT ad 000’0l

Figure 16

28



{ ) i )
IERRRRERRRNRA NN ] ! INEERAE |
il iid i } i INRS
T 7 R # | iianin
SN EIERABAN I | | f
AN Ml A At Ml LN N PR ia PV un A REEES R A T A, A
o ety DS LML ,,Jf\r;...z..(}_(\..aﬂvf: WA ..\w(.n,r Raraty 2k ,\Vv_ EaniaR N N [l (.\M,ﬂ\.ﬁv Am s A
i . VNP EARA L .

,. i) 7 !
%gf?éé%?%}%g?%iﬁgkﬁg%}?sf};%?{g%é@ééf

/ /

B i L ¥ e L I R IS Wy SV S S | \)Vxﬁ».}(.\rl(f?{l,

%{}}t%géi}aj}{%g\{}} /}H\.\&.\\(«)\LA{S\/\V{%/? /\\\),\112«}.{./(\ "
. : | i i

1 t

A Ao A " Vi éﬁﬁsz??f%«;fiz)__féi‘t?{
o A A oAt P Sl ALt AN S5 TNl e T I T 0 0 1 Vo P8 A P L i S 5 P »\..5_,.5% Mol :}egs W A R Ao st

WP aaaA g e Mol el

éﬁ%{%ﬁ

i | , o

,;,m_m_omymc_._yw.ﬂm o

M

| : G L
. T T Ty T
. 14 BESRARENS & W 1
! RENRERES ™ T AW.
: | : 0 U !
AN AT T A A A A AN N A A ’“MW SrASASANE
A SN A AN ALt N PN s LW P \.?% NN WAL N b |

AN NN AN ANt OO AN SN A An ANy Wi ﬁ;
%%éi‘é}ég}{?éﬁziw&éﬁjy o, | (A
Moo LN s AR 1 o [ g P VA I P [N T A Qg
%ng}i%g%é?{é{s%i%i?%%z%. __ﬁw w H
IR Wi o gt sttt W o e PR A e
?3%5%35%&%%& ,%x?ﬂ%?izzjfiwﬁﬂw@%m i L,. i W%,} !

S I

Figure 17



L LU AN RN RSN R SRR R R A R
IRHERR SRR ERRA H L ¥ Ll M IRERERERERRRRAN :

L ;| EER A RERRE R R R RN AR A R Y | I
! IREEEEARERRN| NSRRI ISRARARANNS! FERERNEREN ISR SNRRANLA AN )| INREAREEERRNRRRASI
7 T 1 11171 183 ) 1 RS T H T IRERERNEN

i Ik

A : e AL AU VAL

|

I
T e e T T T T T T T L
O e WLV o WY AR o BN 1_1\\ {)%&f{?l{l\l){)\{&‘fré\x \(n\f}\z})ﬁf\\.{)\\f{\/&{ﬁfls)i%\u S RRAGURS J....«i}...l..). NG RFY o \PPN SGRARRY

{«a&??{({f}«.}(\{»&bﬁ ?\5@{5& »151}%&)»1}?@?)}%&&
%%é}i{égéa?}
AN NN AAAANI AN An LA NASAMDAIAR, %ﬁgs%% Wi
AN AMAAAIAAAAAA S N NAA s AR e, ?efsig%‘
VAR e A agéfeeﬁezfg?é,ézg&aj N
Anptoppmatia, JN PN M5 SN

t I i

PO S st ™o pl P A e s}fé%?&2?(1€%§$£$§$$%§$$€§Jiki
A ae..i,?«awfv\fzFirf};%bzs&.}gg,?ﬁ??%% CoL i
Mot/ &

v PRSP S AARNAAN AN (PR AN AAG e

A

N y MY &:Oﬁ 225\)3* g %ﬁ. %.?fé»éf«})?.ﬁ?{ts&;)x(«:{c;
Vi v’ J A,

. A PNARR PR (NI Pt A osanparm s A oSy
(N@A) £</\.>>}. \thfi(g{jl}?ﬁ?

|
' ybiejoy-3H

IRERARERS! Ll i i L L e L L e L e
] A N M IRERNRRY

T ? T T

i

LRI U i R BIIRMasu I L e i
A AU SANAN AL A A A s MAPAAAMNN AL AN ANAA A ANAAA A A AR A A A A AL
bl N A ! )} Moemin A, e hnh L JeARAYR: ; TR .
Cail
A

PN AN ANAA AN A AN A e A psd Vi A AR A AR AN S AN A

A A A e AN ARS8 P A, 7}&1 3..\()?72 WASAANNA i\iﬁ\%‘ﬁ\?&;w \{iﬂ}né&}\h@z&e\{f}?
Y AR VA

>

?&?e»&»ﬁ{?s}?5)32..?5\,25»&Sf)iéééesﬁe)g; &i)fé%\i{f
A NS PN PANONAEN LT NP NN o Pt NN AP L

i [

0og j°r4 02

Nk i | : ! i il e | !
e i ot A, A P 1‘Tx;\zpl‘v\/xcx:‘r\\(}x)\({x -y bbb et A bt e
' ] ! t * ! T

; RTINS M ASA AN A jz%%é% _
AN AP A N A A JA ?é?ﬁ«éiii? ,<,3%2..%ééé.x%%t(é@%ﬁw@%%g%ésfi?f%&%és
A AP NP AP P A eI (NP g NSy PN WWIY

j“%.,?z A % e o A A A AN g
A %{gi ,§5 ity % WY NN

APt 2.\.2/7. VWA b
v\ AP AN Pl A il

Wi MAAANANIAA AR
; :Q%ﬁ%&)éazfx{{(g}l}% .,.M
¢ | ?\f\))\}? YUYV

ybieIoy - 34 wol

Figure 18



Ratios

Salmon /Sterling

, Trace |

0

0

Poplarvilie

Armplitude Spactra

Sierling

Salmon

Trace |

me Ly AHEM& -
{ d \
o o % o ° e o o
ouDy epnigduny oupy epngdusy
== o ) <~ } —
e RS ,\w..x B ch.-x.a ,
S = - o -
= =z < Q
J\g \\\\ - P
.mwuu! Aruuﬁ.fl S TR,
E-= = P -
T o /!Nf\;v " e
J 8 8 {
i g ) g /
m e SHOADIOWN M e $10A0IIN m 2 SLOADIA

e
g

e

—=

S e
\,\xs
A\\
i—
.
- :.l:,ﬁg: —
lﬂ.!ﬂfxx i
hS
-
AN
AY

1000 Trace |

O pa—

100

Trace 2

i
e

1000

SHOAIW

Trace 3

1000

e
P
<
e
w4
ez
Sy
/
e -
e
=
-
“
Ir»

SHOAIIN

o

Freguensy (cps)

Figure 19a (Hotel)



Poplarville

Amplitude Spectra

Salmon Sterling
4
1000 ;Tmce : EOOC»Tmce 4 |
|
100 M I 100 g”"ﬂ‘m |
| 1 i 4 H
A . ML
£ Al 3 z’%ﬂ | i
20 A “1 i § 10 N
z y /" Iy i 5 I i
] |
| | 3 i i T'sl A
‘ Vi
1 | A V%
000 112¢¢ 2 . 1o001rece 5
100 A 00 .
AN ’g‘ f\ ;\"[ ka% ! 2 %‘% \\\M ;vé\
£ W{.x_{‘?{ I\ 3 JW
S0 I 810 / ‘
: | g
: %} ~
! %’% ~ i ; b
V] L)
| Y |
1 i
000 12528 1000 Jrace 6
100 f\A' 100 fvﬁﬁ ]
.H\, , T
) . . TN
£ i | 3 v W
§ 0 wm’* ‘} Wx\% % 10 [/
7 'kir’ (‘ik \\ | *‘ﬁ ] P,
\ e
)
| %@ h | %‘ i
1) i 10 oo i ) 100
Frequency (cps)

Figure 19b (Hotel)

x2

Ratlos

Salmon/ Steriing

Trace 4

Amplitude Ratio

0
Trace B
§ ‘g
i
o}
2
o v
% »/\kéiﬂﬁ /A\ A j;
1o Wz% JL%
L
i i
0} i 0



Ampiitude Spacira

Picayune

Solmon Steriing
00 ET!'QCG i QGOOTM% i
i oA
I 00
10 , ,/\ /M
[N |
- ;Vf y ‘\\ 4
[ | ““\w'/ Jﬁu % 10 (ﬁf\wf\.\! ’%
i | 1] ] |
‘N “ ~ Nl \‘
: F A
| /AR 1
LI
o 1 /
1000 Troce 2
100
»
-] \‘ ’—‘M
i/
Y |
= |
N
A
|
{
i
joo Trace 3 1000 rece 3
\
0 rﬁ\\w . 00
| i | fi
T N P T
§ X i1 %;{ AL B
i : )
" w fg
! i TN L
[V
ot i ) 00 i 0 100

Fraguemcy (cps)

Figure 20a

Ratios

Saimon/ Stering

4 ace |
0 )(Tr

0’ \/*/ ‘\;W\ A

Amplitude Ratio
3

)

He)
:
o Troce 3
A
;0‘ L ‘i | ﬁxi ; \"a
K] \ f‘ WA
5 L \
& L
g0 ?\%
: #
§ {
e
by i i0



Ratlos
Saimon/ Stering

o Trace 4

x o
= == e
e
\;;m ..\‘.KMSV
-, -
= e
-2 = -
——— —
. @ =
N 8 e
h =
N = L
e e 2. - Q © ke o -

Pleoyune

Srerling

i
100

T = =
Sy ] _— ==
s, prpm e
o e ey ' %,me
o
e s

1000 Trace 4

AN
1000 Trace 5
-
1000 race ©
00

100

Arnplitude Spectra

Salmon

100 Trace 4

:..nna,nhn,rﬂnwrkhwxam‘,urx; e < T T
B il |
<« e o ez
Ve <
\.ﬂ\gmﬁm.lrl ,M! e ,n\\vt\
uvwmmw = pﬁ% -
—— 0 o @ —
M..,_ s .\//v g .
_ e ¢ 8
-5 | = . N TO — -/ e
= - - m (o] A.lU_v . — = & - - P
SHOAIA : (] SHOAIA < Qe SHOAHIA e

Frequency {cps)
Figure 20b



Roleigh

Ratios

Amplitude Specira

Saimon/ Sterling

Sterting

Salmon

Trace |

, Trace |

1000 Trace |

< o <

b

.0l

ey

mooTrace 2

100
|

100 ’Truce 2

Ol

, Trace 3

00

!Ooonca 3

g e T

= S4{OAOIOHN

Trace 3

160,

SR
T »..l..\[qre\'.l
[
sz TS
T T e
S
<
e
!ﬁ\\\v
<
R —
=
e
T
L

0

Frequency (cps)

Figure 2la



Rotios

Salmon/ Sterling

Trace 4

Raleigh

Sterling
Trace 4

Amplitude Spectra

Salmon

Trace 4

DS D S %
P B =il L
i.&zu\MvMM,as., = k\me e
¥ s DN v S
= ~~ —~
= = =
il rv.cnv..ftf A.K\Wv‘l{t\;.t." e
== w0 3 w Aunx
— : > : :
> 8 8
L = ./ " . N -
nw - m im nl..._w - - m 3 m L) m w - m @ w m -
ouny epnijduny ouny spnyjidusy ouDY epnigdusy
<
e N
= =
B
A o
- [
= =N
2 =
Ve, . - _—
— " )
e rw ) aw fl/v
Jx.ﬁt m ‘ “ .«/,/v
S S FL / £ /
b4 Q - - © ! - - )
M e SHOACIOIN m e S1OADIOIN m
- ===
——— =
— -
T IR
s ~
= —_—
= =
T T
T 0 i ©
- b < 9
S g
- = =
e - - o} o - = 5
m SHOAMA m SHOANMA : m

Figure 21b

Freguancy (cpe)



Keno

Srarling

Trace |

: =
e =
- %ﬂ\
e -
e S uz.n.huﬂvﬂ.hﬁ.ﬂg!!ia
R — i
e, e T
e T = Q/J
.
»\v /!/w —
s L S
o et
i = ~
= = LT
e " e
< 4 T

™
3
\
Trace 2
f'\\‘ i
Trace 5
\"“t

37

Frequancy (cps}

Figure 22s

Lmplitude Specira

HE

1000 Troce |

100
i
000 Troce 2
|
100 G“Fmaze 3
/‘\

SHOARIOWN




Amplitude Spectra

Keno

HE Steriing
1000 Trace 4 Trace 4 ;
Al
ﬁ /\
AN r’} ~ j
100 ;f[*v‘/\ 2%}% Al
i R /
$ o | N
F- 3T 1N
§ OhA/ *
s ? ,
! K’*ﬂ h
I
1
000 JTrace 5 Trace B
A f\h f”'"‘\jM
100 ,\r/ ‘\{ \ \ g o W
2 a4 {
i 4
§, 10 \“"fﬁﬁ W / A
i | frx/l ;\
WV Y
1 '
1000 Trace & Trace &
4
1
4 i
i
100 W e f i
N S
| VY
% ﬁ ¥
%10 N \
g | \
g ‘ W
| !
A I}
| \/i !
E v
§
"g,i } W 0o i | o) 0o

Freguency {cps)

Figure 22b

8



Rotios
HE /Sterting

100 Tracs |

——— =
i R W
k,r:yﬂm.u!x .\n!,!muﬂ. w
— e
e .
e hi
e I
I N
sﬁwwwf B
afN,N e, -
e o T 3
— i
— ©® ¢ o
o = =

Rouse

Steriing

Trace |

B s e -
e e
hY -
i .
e el .
fu,(z,.m T z .
< o I ¥} =
> e 7 s T
< g { 8
™~ e . i \
[ = . b o 3.

Armplitude Spactrg

HE

1000 Trace |

./,/: . © _\. L4 MV |
> 8 \ 8 r
=l A U b S S N
@ Q = - o) o] o) = . o fe) o) - o~
Q o o - Q e
SHOADIIN o S4OAOIOIN Q SHOAOIDIN

Figure 2%a



Rouse

Amplitude Spectra Ratios
ME Steriing HE /Steriing
1000 Trace 4 Trace 4 100 Trace 4
al
I[ {/
100 /ﬂ/ \ Alf j\" ° 10
. Y ’H AR 3
3 ;N \f’\f’ N’ f =
% 10 } AN i % | v
s /
it w i 1
\‘;"é \/ i
! “
! Ol
1000 Trace 5 Trace 5 i mTruce 5

A\

l0o géf W } Y!?‘Nﬂ,«w o0
4 / ? ‘i % ;"N 2
% 0 /{ V}% A | % ! ;’W‘{‘L /\‘W’% |
3 - {

N I \. | ‘M“
| & ) I ‘{
/|
A ‘ Ol
000 Trace 6 Trace & j00 [race &

100 {QJL/ \‘\”\ ;M{zy!/\‘i fi% 2!
YR L
o Wi UL
2 N | Y A /|

. ?l g% f
I |
Iy i 0 00 } i 0 0o Ol § o]

Frequency (cps)

Figure 23%b

ko



Poplarville

Ratios

Amplitude Specira

HE /Sterling

i
100 Trace

Ot

Sterling

Trace |

o) -~ -
oudy apnjjdwy
Rﬁ%\nktt
B
="
B
i
[

HE

J—

<
>
P
==
[
T
o
=
-

ooo Trace !

(o] — —
SHOAOJOIN

100 Trace 2

..,o_am spnyjiduwy

Ol

Trace 2

=
-
\V
)
L
=y
T
. ——
]
S - _
S |
o |
vz {
. |
- |
<
- \L\.\\.v {
< ]
< |
o,
- |
=T |
zﬂ.,\uv// |
— !
Z |
—~ |
< |
T _

SHOAOIIA

Q
]

100 .Tmce 3

GHDM Spnyjtiny

ol

oo

-~ Q
T —
=
-
C
yyyyy - =l
< _
My T rd
b4 )
Q {
2|
E j
o
2
e
> o
e,
I
:\MMs
—
xrlM.‘..fwrl o
0 ,/,u
8 <
o sy i
S \. ;
. A
(o] - e

1000
o0
I

S1OAOIOIN

Fragusncy (cps)

Figure ?ha {Hotel)

k1



1000

100

Microvolts
(@)

1000

Trace 4

Armplitude Spactro

Popiarville

Trace 5

00

Microvolis
[®)

1000

o]¢]

Microvolts
o)

Trace 6

Steriing
Trace 4
| |
Ty,
! “‘JL
oW
///\1(’ s |
iw
Hy
Trace &
“\/\"ﬁ
ﬂfﬁg V
A
/
f
”“\.j
\
i
\\j b
Trace &

Froguency {cps!

Figure 24b (Hotel)

42

Ampltude Ratio
‘4:"::’/
eI
P
T
~

Ratlos

HE /Sterling

100 Troce 4

Armpiitude Ratio
<__
—

O

00 Trace 5

R
Ol
Trace 6
2 He
N '
g P I
gu \i o/fg;‘ i ‘
|
1 ‘
O
i | 0



Ratios
WE /Steriing

- = = .
e = - e
rﬂnﬂl Ji—— < =
L P
e i
e T e e
et T P
e R —— <,
i i ~,

, e if:-
< £ — -

100 Trace |
o

Ot
3Q01Nma2
k)
100 Trace
s

Paoglarvilie

Armplitude Spectro

Sterling

HE

>y = , < ¢
ﬁﬁ\; o 7 P
ot . ﬁ “ . — =
.sn%ﬁn B g
% LT "x
B P e o
= e e
,\/\_XM sU\J, S
W.zvslsM..Uu-x /luﬁ(.ﬂn@h.t.@i hrugx..nwfsiﬁﬂg!
P = [ e
L J— [
- S o4 — 53
1 @ s 7
g § “ 3 |
= : S R el / _
Q
OSSP ——— . o
z%nﬁwummwﬁ
e
. o}
-l L
< - <
Vs N
,h(uﬂ.wn“'«ll T
= = —
= T
- = o © o
L3 w ] o .«/\/
53 / 2 \ 2
2 f b4 / 2
(= 1 — = o T . —
o Q Q - - o o o - — o o o = -
Q e Q Q Q @
e SL{OACIOHA o SHOADIOIN o] S1OACIOIN

Figure 258 {Papa)

Y
~F



Poplarvilie

Ratlos

Amplitude Specirag

HE /Sterling

Steriing

HE

Trace 4

Trace 4

e 4
100 Trme

<
\E\.lb-
P
.
e
S
e
-
/
{
N
[ —
am./frlyl .
s
-
<
o
I
-

1000

i00

SHOAOIDIN

100 Trace B

Trace 5

B——"e
IS
T

——
> :\V‘
/
f!./
™
L
=
il
i
<7
~,
P

/
L
T T
P
i
e
- zﬂ&.ﬂn‘.ﬁ(\i\x
o I et
e
T
.
sagzme T
e
—
e
<

1000 Trace 5

100
I

SLOACIOIN

Trace &

Trace &

00

000

SHOADIOIA

Y
e
«hn.»m
o
P
—
N
3\
N
e
o
IS S
- —~
=
P
e
4 a
e
<
T
-
,

00

0

Eraguancy (cps)

Figure 25b (Papa)

hi



Columbig

Ratlos

Amplitude Speactra

HE /Sterling

Steriing

HE

8
L ]
g
<
=
=
>
S
qhw!iuﬁf
.an.Hw‘
e Ifli/N/lﬂ/
-
=
£ [
,,,,, —
. -
-
<
,/!.f,i,
=
A,f,,uif
L4 4
(5]
£ M,.
— 1
© o} o) —
o) e =
Q S{{OA0IOIN

O

ouRY *p

e
< .
™,
r\%]
<

o -

° .
£ <

=
i
e
T
-
SIS
LT
<
-
(lﬂ.\/guv-.
N «/MV
® )
/

8 {
= ]

@) o o - ~

Q o

Q SHOACIOIW

g@o‘{mﬁ 3

oo

i R
»\\\»ﬂ\.\i -
,J,f
trﬁﬂ%f{if
o =
@ <
8 /
= /
gz
e
e BT it
-
T
iif/
e —
TR
© m.w/\,
m b
b4 !
- ) 5
O —
© o =
(=] S1{OAGIOIN

e}

e
a
43

e

Figure 2ba

L5



Columbia

Ratios

Amplitude Spectra

HE /Sterling

Steriing

HE

100 Trace 4

Trace 4

0

!

|
Rel

R _F
iﬁs]ﬂhw.!
e
e P s
[ e—
e
aane et
\‘\v\\
.
- —
P
e
T
E—_
s
/
>
4
Y U —
Lﬂl\!\x.:»!llw‘.;ﬂ
I
P o
———— e
P S
— T
et
TN
.:!k,..‘\V
.
«
e

4
iOOOTmce

I

L

) = -
SHOAOJIOIN

100}

100 Trace &

o) E—
oiDy epnidwy

O

Trace B

Trace 5

W
R
s
s
P
Z
-
T
o
-
s ST SO
e —
P
—
4
S
=
-
e
T
i
=
I
N e
=
P
=
rm ™
.
s

1000

®] - -
S}OACIOIN

00
!

100 Trace &
|

!m:om apnduny

Trace 6

100

e
o
‘iuvn‘.!
LT —
R
e
-
T
™ i
.
.
-
R
- ——.
i —
=
-
-
-

!OOOmece 6

00
0
|

SIOACIOIN

Fregusncy (cps)

-

Figure 26b

46



Ratios
HE /Sterling

- ) [E——
i e .Euu%mr!hgﬂi
s T e
T -
.iv.ﬁ»\\)‘l e ﬂ(lhnﬁ'.l
i e
Lo e,
e Y
/ —
e <l
= S
= ke
P e " "
&
m < 0 3\
3 <] \.
= / = =

Sumrail

Sterling

Trace |

0

== e
g —
R = e o
i = = e
xnm.wmwnv. e -l
s S e
<5 \\./v \/\.
“E = Tz
= o T " —
“ P /V @ o
// m A\ m ///
e - \ - )

7

Fraguency (cps)

Figure 27a

Amplitude Specira

HE

..... oy

. P
el =y
e T
e e
- -
- mn\v
7 e T ———"— .A..Q\
«K\\ )
., u\?\\\\
—> e

x

Trace 3
v/

1000 Trace |

00

100
I
100

N
Lo
1000 Trace 2

1000

SHOADIOHA



¥

Sumroll

Amplitude Specira Ratios
HE Sterting HE /Sterling
Trace 4
1000 Trace 4
100 A
A }\g
2 W
¥ N VoA \;
3 10 ' f \
g z
= ,dL\ A / \ gei*
AT AN l
IR f"«f% N | |
| ARV ' I
/ d 1}* e
WA\‘J l% ‘2,«
| Iy
1000 Trace 5 Trace 5 ‘ ngmcc 5
|

Eo—

00 ' | M A o0
Aé/ \ ’}j ‘/W‘ % | s A
N b | (. AEA ANy
Ny ", —A] %‘i | % VAN

e,
i

Microvolts
o

g
—

ol
1000 Trace 6 E*{mca & 100 Trace &
#
j00 A i 10
A Il | / i‘uf,“% £
£ VoM L . b |
g 10 / %i\' e // | i r‘\‘i? N
A I Co N |
- ! | i 1 ' TN ‘f
| y % k I
i [ : i ‘1
I | W
i AN { A ol
! ! 10 100 d i s, 00 i ] 0

Freouenty (¢ ra)

Figure 27Tb

48



Camp Shelby

Ratios

Amplitude Spectrg

HE /Sterling

Steriing

HE

100 Trace |

Troce |

O

.
.Ivl.mv;vl
T
S
7
h/l/v/
~
A~
=
elnu‘\tnn”vh r v
z&%
N -
=
P
T
>
et 4
T
o
e
.F/U.
P
<
/y
N

1000 Trace |

100

S1{OAOIIN

Trace 2

1000 ;rrace 4

Pt
e T
_ T —"
- cA«M’zﬁﬂ!!:! "

- e
R
==
T
g
\.\\ u
—_
e
. Sy
e
P
e
-l

w‘rrma 3

Pt

Trace 3

Trace 3

1000

-

e s
e
— -
e
e
-

00|

SHOADIOIN

Fraguency (cps)

Figure 28a

k9



Camp Shelby

Ratins

Amplitude Spectra

HE /Sterling

Sterling

HE

Trace 4

1000 1race 4

IC

SHOAOLOIN

100 Trace 5

. l/}:l:r P P
B
T
e
7
e T
e
MiiJ
7
»\\
N,
& — —

Ot

“ouoy p

Trace 5

=
T m
&aﬁ..lﬂﬁfii »
P
=3
~
\\
penn—
= DR -
.thziém.,
Lo
=
e
AN

1000 Trace 5

00
|

SHOAQIOIN

00 Trace ©

Troce &

1000 Trace &

SHOALDIW

{cpe)

|24

Figure 28b



Picayune

Ratios

Amplitude Spectra

HE /Sterling

Sterling

HE

100 'Trm:@ |

Ot

Trace |

1000 Trace |

SHOACIOIN

T
=
>
<
.
e i
< i
et T
e
T
B
-~
Nx.h(v-vo'
st
‘R»m!\vwlvx
./.v
/xgn
R
-
g
-
e
e
AN
S
/
/
R I AS—

Trace 2

1000 Trace 2

~
R
P
=
B 4
AWY
Aw
e S
il
p——

P
o © - =
o]

$HOADIOIN

Trace 3

gnﬁ R WP
. i =S,
!ﬁf&({aw me.p\.r.kfﬂuﬂl.lf. s o= k“k =
P “=
= T
el .
R el ==
) ISt e
— I i .
= Ps . o T
~, Wu ™ m !
/ | A - :
Q 8
! &

Ko |

0o

= Q
e
{
e
T
T
e -
.
\:N
I
p—T"
O e
B
<iﬂM.R£; .
= o
N
(.
e
- M
5 -
<
—
N
/
i e 4 e

1000 17oce 3

e

SHOAQIDIN

Froguency (ops)

Pigure 20a

51



Plicayune

Ratios

Amplitude Specira

HE /Sterling

Sterling

HE

100 Troce 4

swmwm apnyjikiry

Of

Trace 4

Trace 4

e
-
\,\\
e
e
\\\
I
e

1000

00
|

SJOACAOIA

Trace 5

P
e
ool
exﬁgrl%u%n
e
Pl
.ﬁi\wv;v..
g
S
<
—
.
P
<

1000 Trace 5
100

S}OACIDIN

o]

100 Trauce ©

Trace €

00

R
e
s e
3
A,
e
e

1000 Troce ©

SHOAOIIN

00

{cpe)

o

Fre

Figure 20b



Ratlos

Ralelgh

Amplitude Spectra

HE /Sterling

Sterling

HE

oo Trace!

“oupy apnisduy

.Of
o

100 Trace 3

Trace |

Trace 2
Troce 3

=]
B
e
PO

S
-
=
<
e
o
-
»
e
e
T
L
[
=
P
S
.
{
.
~—

Troce 3

i
1000 Trace

00
|

SHOAOIDIN

—
e
T
<
Say
¥
/
{
.He.ramymﬂm
e
G-
=TT
.
A..l/
ey

([l..l
!
///
e,

1000 ;Tmce 2
00

1000

5}|OACIONN

00

Freguency (cps)

Figure 30a




Ratlos
HE /Sterling

Raleigh

Sterling

Trace 4

¢]
|
|

- ... = i
o E—— i
D S |
P T i
s O i
irvt\..x\\. e \h‘)
=, ;w:.nw.n! |
- \»,?MUU. e 0 R.\/if,/ O |
L —— @
7,% ”w \\ Q i
2 N 2 |
A N\
| = -
o
e

Amplitude Spectra

HE

1000 e 4

|
e 3 e - - 5 8 Bl
oiiDy eprujidwy onby apnyjdwy =
8
U e e ot xiﬂu U OO U S —. e B il
) =
%&% liHiir(Ulln‘.r\f
= =
ﬁmﬂ%%‘»{ s!mv p-4
> S—
— .hJsuu
= = -
1 R — O 0 P .
e @ ® e
Q o e
Y |4 o
- — | I = AN

oo

I i
- e

Pl ——
T 1 o
s
o 1 -~
e g
< e

, ==

00
|

SHOAOIIIW

loo0 ITace 5
1000 Trace €

SHOAOJIOIN $1|OAOIIN

Frequency (cps)
Figure *0b
Sk



Noise Amplitude Specira

Salmen

Raleigh

Plcayune

Poplarville

0 Tmca |
A

| d;&'m»:e |
.

|
100 Trace

SHOAIIA

AN

!
‘&{\

o} Trace 2

< -
/a
\
i1
© © o -

S1IOACIDIN

ol
|
!
|

T syomwn Q

Inw\\‘\lv
e
Z,..Ba.mw,sundm.f;
s
“,NVH‘MHRI‘L s

o

sTrace 3

G

o

o
101

o

0o

S
T
e
- .
=
K.\/g/{
e
:ﬂ»lHHﬁl -
—
e R ,te,n».v
—l
T
i3 L TTmmee
© <
g
o ™,
bl
w
Q

100 Trace 3

SHOAIN

100

Frequsncy {cps)

Pigure %ls

BT e



Nolse Amplitude Spectra

Salmon

Ralelgh

Ficayune

Poplorvilis

| Qﬁmm 4

SHOADLOUA

eI T
s =
P ettt

)

o Troce 4

9)
G
0

ey

100 Troce 4

0

SLHOAA

——

o Trace 5

io° Trace &

(o] o © -
SIOACISHN
;H&;WMWVN&V
<
I
‘ e
A'\nmn‘-mu.‘!\v.xi»
«\v\ tv
=
S
'ﬁ..ll..\u\
=
™
\
o o o -

SHOACADNN

100 Trace 5

0

&

i G@ Tra

oy’ Trace &

G0

100 Trace 6

100

Frequancy (cned

Figure *lb

56



Raleigh

10 Trace |

Noise Ampilitude Spectra
Sterling
Picayune

100 ;Trace |

gy

Poplarvilie

oo Trace |

|
Ot

SHOACIOIN

Trace 2
Troce 3

o)

Trace 3

.0l
IOOTroce 2

100,

O~

3
100 Trace

100 Trace 2
.0l

00

3
s

ie]
{eps

Frequency
57

Figure =Pa

0
|
|



Poplarville
‘QOETror;e‘%
10
o ﬁﬁk\z »
5 Al f
= \{\J"\‘*H

l

.0t
|00 Trace 5
|

0
4

Microvoits

Ot

00 Trace &

¢

Microvolts
~.
e
N
{'3‘-
RN
~

Nolse Ampiifude Specira

Sterling
Picayune Raleigh
ngTraceﬂb ft‘)iﬁrﬂ:m'g !\
¢ it
W
Py VA g
o M ;\ SN g A fi
/ A IV |
: jf \l,u/\gi\% s N ! \;}”
el i
8 | \&ny ! §i % g .
S » i 1 z
= } } i
| o}
o &
‘oonce 5 jo Trace 5
f\; / A
N Yl | ;’J Ww W ¥
. | P /j ‘ I ;&
g { ;fv’\lﬁ * A —g A ~ y Qj
51\ ] Vil 2
§ \\ f \E!L\ i I
f / o
of o)
100 Trace 6 jo Trace &
b
5 ! W‘ﬁ" ;&j %’,
o A\ 3 vy “&’
ﬂ;{/\d) s | \;{ H g'%
SRV £ / \f |
g AR | & \
et i!r\\, ,/N g } S ! ‘ : E
| e
| | |
Ol i ic 100 i0) | )
Fraguancy (cps)

Figure *2b

58



100,000

10,000

Amplitude Ratio

Poplarville Average

Salmon/Sterling

1,000

100

LI e w o |

LI B S i §

Frequency (cps)
Figure %%

59



Salmon/Sterling

Picayune Average

10,000

1,000F

100

Amplitude Ratio

1R

Frequency (cps)

Figure 3k

60

§00




Salmon/Sterling
Raleigh Average

10,000

LN S S S

1,000T

100

Amplitude Ratio

AN B S A B 2

i i 5 RS W U W W | ) ) TR S T T W | 3 i U S W S 't
+

A | 10 00

Frequency (cps)
Figure *5

61




100

Poplarville (Papa)

.0l

Camp Shelby

Ko}

100

.0l

100

Average Amplitude Ratios

HE /Sterling

Rouse

Columbia

Ol

100

Picayune

[
g W\WM”

| 0 100

Frequency (cps)

Figure 36

62

mPoplurvme {(Heotel)

.Of

100

.0l

Sumrall

MWVW\[

Ralelgh

oyl




10,0001

1,000+

Amplitude Ratio

Salmon/Sterling

Average

1001

(- A | SR WS WO B S |
s

S

Frequency (cps)
Figure 37

6%

10

o







	COVER
	INTRODUCTION
	FIELD PROCEDURES
	SYSTEM RESPONSE
	SEISMOGRAMS RECORDED
	SPECTRAL ANALYSIS
	CONCLUSIONS
	DECOUPLING
	Table 1. - - Station Locations

	REFERENCES
	FIGURES
	Figure 1.--Location map
	Figure 2.--Keno recording site
	Fi gure 3.-- Rouse recording site
	Figure 4.--Poplarville recording site
	Figure 5.--Columbia recording site
	Fi gure 6.--Sumrall recording site
	Figure 7.--Camp Shelby recording site
	Figure 8 .--Pi cayune recording site
	Figure 9.--Raleigh recording site
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 27
	Figure 28
	Figure 29
	Figure 30
	Figure 31
	Figure 32
	Figure 33
	Figure 34
	Figure 35
	Figure 36
	Figure 37
	Figure 38


