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Explosion seismology at the Ridge Crest using OBS and Sonobuoys

The objective of this Cambridge experiment was to obtain seismogram..s
from OﬁS laid west of the median valley at 45° from shots fired east of the valley
' at moderate ranges in order to study the attenuation of P a;nd S waves propagated
in the crust and upper mantle as they cross the region of the postulated magma
chamber, Four sonobuoys were to be deployed on two occasions at the ends of
the shot lines to sizpply necessary crustal structure information. |

In the event, the sonobuoys were layed four times: two for trial on August 5,
four in the median valley at the northern end of line D on August 11 for lines
Dand E, three at the eastern end of line F on August 15 and two in King's Trough
on August 19. Two good records were obtained from the test line but only two
on lines D and E and only one good and one less good from both lines F and the
line in King's Trough, Failures are attributed to water seeping into the
hydrophones through potting araldite that had failed to harden completely.

' Two tons of explosives were fired in 35 charges during lines D, E and F.
‘Line D, inadvertantly far from straight, extended along the axis of the median
valley to a position 40' miles SSW of the Sono-buoys and line E ran 40! ;'hiles
from SSE to NNW, diagonally across the valley ending near the so‘nobuoys.

Line F extended 70 miles from ESE to WNW from a shot 10 miles east of the
sonobuoys to one fired over the crestal mountains west of the median v‘alley‘
among the OBS. The pattern of shots was designed primatily for the OBS from
which no records are yet available bﬁt the failure of OBS II to pop-up means
that we shall not be able to determine the structure under the median valley.
(we got only three OBS records: OBS V; the western-m'ost,‘ did not work)

Setup on board

Sonobuoys and battery charging shared the aft rough lab with airgun.l Buoy
guts (on a floating bench) and recording arrangements were in the électrbnic
lab. (1).- The reset line ran through the ship from the junction box in
electronics to the junction box in aft rough. The whip aerial was lashed to
the rail on the aftermast platform, a wire dipole was run from the gaff- o
ensign halliyard on the after mast and a forward wire aerial fr omA halliyards'
on the forestay; the wire aerials did best. Sonobuoys were launched ahd recovered
over the starboard quarter while the ship lay-to with the wind on the starboard
side and the propellor was stopped. | '

(1) Despite the size of the ship we were cramped. We found it essential to
earth the Bradley gear and the oscillomink to the hull and we never

eleminated interference completely during tape replay.



Gear failures (see ta.ble)

All five I—Iydrophones were carefully floated in Ponta. Delgada. The test
 line went well apart from apparently very low gain on the radio system (small
| water wave amphtudes desplte max gam on Bradley demodulators), . We
subs equently impr oved this by attention to earthing but the impression remained
~ of .madequa.te gam on the radio system., The gains were always set to
ma.x:mum (40 dB) Radio ranges, on the other hand were better than average.
All the hydrophones had been tested and their frequency responce. measured
before leavmg Cambridge but after the test line we discovered that the potting
“araldite round two of the transducers had become soft and that the leads from
these two transducers had only a few K i to the case. One of these
hydrophones was aapom:anermslj,r oscillating, producing a square-wave output at
c150 hz, clearly aud;ble on the radio, By reshuffling components we were able to
lay one of these for line D and E but it didn't work and, moreover, one of the
hydrophones that was OK on the test line flooded during line D. By the fourth
'a.nd fma.l lay we had only two hydrophones, nos, 2 and 4 in use despite
re- pottmg one on board. On line ¥, and more markedly on the final line
_ (Bob’s) one of these (No. 4 attached to S/b 5) produced records which were
qtuet most of the time but suffered occasional overwhelming bursts of noise
very hke those caused by flooding, However on inspection on the way home
this hydr ophone was dry and the reason is not yet known, With this possible.
exception, all the failures can be explained by flooded hydrophones; there
were no failures within the buoyé once they were launched,
Prior to eé.ch laﬁnch we followed the countdown procedure slavishly, This
revealed that potentiometers controlling median frequencies and gains had
shaken loose on the bench in two f.m, modulator units and showed spontaneoua

oac:.llatmns (hootmg) on the D, R, Channel on taperecorder 1,

To do in Ca.mbridg_e_

1. Find the cause for glitches on s/b 5 hydrophone 4 System (perhaps merely
low resistance transducer to case)

- VR.epot all transducers and make spare units,

3. Realign F. M. mod unit 6.

4, Find fault in T. R, 1



>H-...rw.

no
nuiaber

Clock

Test Lina

Lines D and E

FM mod

2 transducer 7

1 transducer 6

Hydrophone
preamp no.,

2 transducer 7
long grey float
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long grey float

4 transducer 5
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gain good, quiet

good, quietest

Radio records Tape records

hydrophone flooded. Preamp wet.
thrown away, Transducer dried out,
patched up with araldite, self vulc.
+ lasso and reassembled with spare
(unnumbered) potted preamp.

good . good, very quiet
reception out
t0 25-30 n. m.

ditto good, very quiet

noisy and w/w only.

hydrophone not flooded, but araldite
soft, no low frequency response. So
w/w but no ground waves
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Larger scale chart to show the positions of OBS in relation to the
seismic lines D, E, and F, '
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