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PURPOSE OP THE PESEAROi 

The ir.fr.-»sonic -»coustic array of Peffas was installed 

with the purpose o^ dr'cor^cnf; and investigating the raicro- 

barogranhic disturbarccs of th« atmosphere produced by natural 

or artificial sources 

Since the "effns installation was the first one to be 

operated in the Southern Hemisphere, an special puroose of 

the array was to investi^att in detail the numerous sources 

of infresound located in this hemisphere. 

Another purpose of the research was to investigate the 

influence of the extraordinary conditions of the high Bolivian 

Altiplano on the reception of infrasonic signals. 
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M SUITS Of TIC MSU c\ 

•) lMtnwm<uon- 
The orlflnal tytto« of nlcrobaro^rarht, a^pllfitrt, 

recording tytt««, otc. hat probad to be reliable and onaratlva 

In the aavara conditions of tha Bolivian Altlnlano. The 

Installation has bean lanrovet* In a few ways: 

In order to nrovlde sufficient protection for ll^htnln<t 

so frequent In the Altlnlano, near the Cordillera Real of the 

Andes, thyrcctor protectors have been installed. This protec- 

tion has been sufficient and reliable. 

A new time programner has been added to the system in 

such a way that the tine code coincides with the time code 

used by the lluancayo array of Peru facilitating the join analyses 

of the data magnetic tanes. 

The calibration of the four microbarographs has been 

standarized with tin; sane displacements amplitudes of the re- 

cords representing the same changes of atmospheric pressure. 

To facilitate the preliminary detection of infrasonic 

signals, an electronic energy autocorrelator has been built 

and connected in line with the recording system of the station. 

Specifications of the instrument and its performance are indi- 

cated in publication No. 4. 

b) Detection of infrasonic signals. 

The infrasonic array of PePas has been probed to be 

extremely effective for the reception of signals arriving from 



ihr «oath Pacific i»rra. This condition It the rvtuit of tovorol 

factors offoccln- thv  site of PoMa. Tho tilth tlovatlon of 

th. station, 14.000 'cot abov« tho ton level and the low dontlty 

of tht air affects in a favorable way the titnal-to-noite ratio. 

The general direction of the winds in the Pacific area favores 

the recention of any event takino nlace in the Pacific Ocean. 

The meteorologicni conditions of the Bolivian Altiplano arc 

such that during the nl^ht the infrasonic noise is very low 

and about 20 tines below the level o*  noise during the day. 

This condition makes the hours of the niqht specially suitable 

for the reception of intrasonic signal.«-. A last condition 

which has influence on the noise level of the records is the 

little influence of the jet strean at the latitude of the 

station. 

These series of circumstances has been decisive for 

tile excellent reception o^ infrasonic signals in Peffas as 

indicated in publications 1, 2 and 3. 

Analysis of Infrasonic signals. 

The most important parameters of infrasonic waves are 

the intensity of the pressure difference, the direction of 

the source and the horizontal velocity of propagation across 

the array. All these parameters may be accurately estimated 

usincr the multicorrelation searcher program indicated in pu- 

blication No. 3. 

The spectral analysis of the signal as a function of 
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tine CM bt •pplltd to InvtttiMtt tht CMfficltnt Of cohcreice. 

tht «Unal to noit« ratio ond tht attenuation of lnfrt*onlc 

wdvtt with dittancc at a function of tht porlodici'.y of the 

wave. Thia has been Jone for selected acoustic sisnals and 

noise aa «eneratcd by different sources like volcanic explo- 

sions, earthquakes, thermonuclear explosions and wind, as 

indicated in references No. 1, 2 and 3. Diqital procrams de- 

veloped at the Observatory may be applied to the analysis 

of new sinnals. 

The qroup and php.se velocity of the infrasonic signals 

has been also evaluated in several cases. The presence of 

different modes at the same time and the rather special cha- 

racter of dispersion presented by the infrasonic signals are 

the main reasons for the scattering of observed data. Con- 

ventional methods to determine the group and p^ase velocity 

based on direct readings of the peaks and periods or in 

Fourier analysis look not to be sufficient. More powerful 

methods based on multiple filtering are expected to give more 

accurate dispersion curves. 

PRESENTATION OF RESULTS 

Publications: 

1) "Extracciön de seflales desde un fondo de ruido" by 

Eliseo J. Guanca. Thesis presented to the Eneitooring School 

of San Andres University, La Paz, Bolivia, 1967. 

2) "Propagation of Infrasonic Acoustic Waves in the 

Souther Hemisphere and their correlation with long period seismic 
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nottt** Technical Rtftort by Lull M. »«mlatftt and Blit«o Cutiict 

San Callito Obatnratorio. La Pas, lolivia, 1M7. 

»wlnfT«ionU Acouattc Wavat aantrattd by tht tharwo- 

nucltar Bapiotlon of Augitat 14. 1968." Scientific Renort by 

Luis N. Fcrnint'cx, Joal Flore» and Jorga Coaullch. San Calix- 

to Otaar/atorio. La Pat, Bolivia, 1968. 

4) "Infraaonic Enargy Autocorralator" Tachnical Report 

by Joa€ Floret,San Calixto Obtarvatorio. La Pat, Bolivia, 1968. 

Corrunicationt to Sciantific Meatingt 

1) Vala Uniform Retearch Review. AFOSR/AFCRL. "The Peflaa array" 

Arlington, Virginia, 4-5 of April, 1968. 

2) American Geoohytical Union. Fall Meeting of 1968. Infra- 

tonic Waves generated by the Volcanic Explosion of the 

Galapagos Islands. In collaboration with Harry Mathason 

and Jean Lanat, San Francisco 2-5 December 1968. 

$)    Ptogram ReViaw» APOSR/ARPA. Isotopes Co. Westwood N.J. 

"The infrasonic Array of Ma», Bolivia.** 12-13 Dettattbatt 

1968. 

The principal Investigator has visited several centers 

of analysis and research and the Pefias station has been visited 

by numerous scientists. All these meetings have offerred a 

continuous exchange of ideas and data with numerous organiza- 

tions and research centers dealing with infrasonic waves. 
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The infrasonic acoustic array_qf Penas was installed for the purpose of 
det(•cting and: investigating ttie·microbarographic disturbances of the 
a.tmo:;phcre pr-oduced by natural or artificial sources. Since the Penas 
installation was the first one to be oper!Oted in the Southern Hemisphere 

... : .. :.f.,. ~~ 

a ·Rpec:f.al purpose df· the. t'lrrtiy was to investigate in deteil. the numerous 
sources of infrasound located in this hemisphere. Another purpo.se of the ' 
research was to investigate the influence of the extraordinary conditions 
of the high Bolivian Altiplano on the r£ception of infrasonic s~als • 

... ···· 
' .. .. 

.. 
.. . ·~ 

, ...... , .......... 
UNCLASSIF:U.D 

• 



•• 

.. 

UNCLASSIFIED 

K IE\' WOIIIDS 

Infrasound sources 
Rolivian Altiplano 
Thyrector protectors 
Microbarographl'l 

,,. 

! ' 

_ ... 

.. , : 

...... 
.. o ... .,. 

.- r 

I~ ._~ ; . . 
' 

~ .. 
,· 

~, ·. 

I.INII. 

1110&.& WT 

- .;.... . 
• ,_.. .•~l : 

_ ..... ~~ 
... "' .. 

.. .... c ..... "" 
'·' 

.·.• -.. 

. 
~~ t_::. :_ .. ,\¥~\ \ .. 

,. . ~ ~ ·: ~ ·r · ... "' · ... 

. ' 
....... ~'-~,l ... 

·. _· ....... .:..._..,:- ..... ;.. .. :. .. -~ 
~~:..;_ 

~ ~ .. 
I·.~·:.,. 

-~-;:~·-r.· ~ 

j' '/ 
\"'"_.....;_ 

.:.·.'· :-, .. . , , .. . .. · .... . 

·• 
.f 

. ... 
":<;:: ....... 

. . . ~ ~. 
..~,_. 

~- ~ '# 
f~; 

'..t;'_ 
'-4 .:: 

'J;.. 


