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and visible recorders both on land at Guaymas and on the Scripps Institution of 
Oceanography ship R/V Melville. In this paper we give preliminary results of the land-based 
recordings af Guaymas. 'Results of the rerordings on board fue Melville will be disc•tssed in a 
separate paper (Reíd et al, 1973, henceforth referred to as Paper I). We also attempted 
land-based recordings at Topolobampo but were unsuccessful because of radio interference 
and inability to find a recording site with sufficient altitude. 

RESUMEN 

En este trabajo se informa acerca de los resultados obtenidos mediante el registro telemétrico 
de pequeños sismos locales en el Golfo de California, utilizando sonoboyas como hidrÓfonos. 
Las· señales fueron registradas con radioreceptores comunes y registradores visibles tanto en 
tierra, en Guaymas, como en el barco de la ''Scripps Institution of Oceanography" R/V 
Melville. Aquí se presentan los resultados preliminares de los registros de la base terrestre de 
Guaymas. Los resultados de los registros obtenidos a bordo del Melville serán discutidos en 
una publicaci6ri separada. 

Los intentos de registros en tierra, desde Topolobarnpo, resultaron infructuosos debido a 
la interferencia de la radio y a la imposibilidad de encontrar un sitio de registro 
suficientemente eleyado. 

EXPERIMENTALPROCEDURE 

A triparfite hyd:rophone sonobuoy array was moored near the 
Guaymas Basin using the Scripps Institution of Oceanography ship 
R/V Melville, The hydrophones hung beneath the sonobuoys at a 
depth of 20-'100 m. Radio signals transmitted from the sonobuoys 
were recorded with radio receivers and portable suitcase smoked 
paper recorders (Prothero and Brune, 1971 ). The recording site was on 
a peak overlooking Guaymas and the Gaymas Basin at an altitude of 
abol.lt 1000 m. The radio reception was generally excellent even 
though the line of si te distance to the arra y was about 100 km. Fig. 1 
shows. the position of the recording site and moored array. Also 
shown are the position of sorne free-floating expendable sonobuoys 
from which signals were recorded, and the approximate position of a 
spectacular swarm of earthquakes r.ecorded on the Melville on April 
11. This swarm, which consisted of abóut 1000 events of magnitude 
less than 2. O in a period of abou t six hours is reported in Paper I. 

Also shown in Fig. 1 are appr()Ximate locations of ·t\yo groups of the 
earthquakes recorded by the Guaymas land-based sonobuoy recording 
station. 

The hydrophones in the moored array were considerably noisier 
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than the free-floatirtg hydrophones because of caple noise and be~ 
cause of the swift tidal currents in the Gulf. .During the semi-diurna! 
periods of high tidal currents the moored arrays were essentially 
useless, the currents reaching about two knots, The moored hydro­
pnones of course had the advantage that they did not drift and did 
not require the presence of the ship. to veiify hydrophone positions. 
In the four weeks of recording a t. Guaymas abo u t 1122 hours' of rela­
tively noise-free recordings were obtained and fifteen earthquakes 
were recorded, ten from expendable free-floating hydrophones and 
five from the moored array, 

RESULTS 

Fig. 2 shows sorne ofthe seismograms recorded at Guaymas. Note that 
the inital arrivals are sharp and the seismograms look quite similar to 
the microearthquake seismograms on land. In addition to P and S 
phases a T phase (sonic wave in water) is commonly observed (figs. 
2e, 2f). At near distances multiple water reflections, P1 , P2 , etc., are 
observed (fig. 2b). The magnitude scaling for hydrophone recordings 
is described in Paper l. All of the evertts recorded during the experi­
ment were quite small. The magnitude for the event in fig. 2a is 
about 2 .and that for the event in.fig. 2d .about L The magnitude for 
the event in fig. 2b is approximately about Oto 0.5. The largest mag­
nitude event recorded on the ship was about 3,0. 

DIFFICULTIES 

The majar difficulties encountered in the land-based recording includ­
ed: 

l. Radio interference. Local radio transmitters at times operated 
in the same. frequency bands as the sonobuoys. This was one of the 
reasons for failture of the experiment at Topolobampo. 

2. Lack of recording sites with high enough elevation. At Topolo­
bampo our recording si te was only about 100 m in elevation and this 



204 GEOFISICA INTERNACIONAL 

was in.adequate. Although there were higher peaks néarby they were 
unacessible because of dense cactus and lack of roads. 

3. Cable and current noise. Even when the tidal currents were low 
the moored sonobuoys had considerably greater noise than the free­
floating sonobuoys, and when the tidal currents were high the noise 
was so great as to make recording impossible. 

4. Unexplained cessation of operation. Independent moored so­
nobuoys lasted from a few days to a few weeks. In sorne instances 

the sonobuoys .ceased operation after a great increase in noise level 
and a series of peculiar noises. We suspect that in. many cases the 
cables were broken by shrimp trawlers which are quite common in 
the Gulf. One of the moored sonobuoys in the Farallon Basin near 
Topolobampo was found 36 days after mooring ata distance of 137 
km from the original site with the anchor broken off. Although our 
original plan was to change batteries every ten days as the ship pas­
sed, the frrst Guaymas array could not be located and hence a new 
array was set out. No attempt was made to recover or resupply bat~ 
teries on the second array. 

CONCLUSION 

Earthquakes have been successfully recorded using land-based re­
cording of moored hydrophone-sonobuoy arrays. 

Although in this experiment there were numerous difficulties, we 
feel that the experiment demonstrated that the technique can be 
fruitfully used in .the future, especially in cases where there are near­
by land sites available for recording, such as in the Gulf of California. 

Fig. 1 Bathymetry map of the Guaymas Basin area, showing the. location of the moored 
array (closed circles), and the positions of free floating sonobuoys (open circles). Also shovvn 
are the Permanent seismic station at Guaymas, the position of our land recording site, ·and 
the location of the 11 April1972 earthquake swarm recorded on the R/V Melville. Small 
asterisks show two approximate locations from which several events were recorded at Guay­
mas. 
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Fig. 2a to 2f Examples of earthquakes recorded at Guaymas from free floating .sonobuoys. 



Fig. 2b 



Fig. 2c 



Fig. 2d 



Fig. 2e 



Fig. 2f 
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