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FINDINGS OF SEISMOAQQEﬁgIQ_ENVESTIGATIONS OF THE

(Presented by acedemician D. I. Shcherbakov on 14 July 1959.)

Investigations of the structure of the bottom of seas and the ccean
by smismoacoustic methods have been cerricd out for a numser of ysars by
the Instituts of Oceanology of the Asademy of Scisnces USSR. On the 28th
vorazs of the "Wityez'™ such investigations wore carried cut in the north-
wentora part of the Pacific Onsan, in en area approximately 700 km south-
cest of the island of Hokkeido. The choice of en area for the investiga~
tions was determined by the desire to obtain information on the depths of
the sedimentary cover, and of the most importent layers of the earth's
crust characterizing the outor structure of the ocean bed -~ a swoll ex-
tending in e northeastorly direction along the Kurile-Kemshatks trough.
Investigations wers carricd out on three profiles crionted across the
course of the swell: profile 1 (nortaocrs), siivated on the vaulted part
of the sweil (ccean depth 5,180-5,5650 m); II (central), situated on its
southeastern wall (ocean depth 5,600-5,750 m); I1I {southern), situated
on the surfase of the bottom of the norihwestern syneline of tne Pacific
Ocean (oceun depth 5,650-0,9270 m). The length of profile I is 110 km;
that of TI and III, 70 lon caczh.

Investigations were carried out by the method of a shifiing ex-
plosion point with the reception end recording of dirsct, reflected, and
rofracted waves, Ths distances between the erplosion point and the ro-
ception point were determined by the time of the passagse of o direct waver
weve, or from the corrslaticn of the time lags of the reflested waves of
a Aifferent multiplieiiy factor in bhosc cases when a direst water wave
could not be received. The recording of signals was carried out withn the
aid of two identical receiver-amplifier channels with three amplifice-
tion channels distinguishsd by the band of frequencies being transmitted
(7-8; 5-35; 100-1,20C aycles). The explosions were cerricd out at an
interval of l.b miles on the 12 miles of profile nearsst to the point of
roception, and then every 3 miles. Iach profiis was exrlered twice in
opposite directions. Thus ik techuique 2f the explorations basically
corresponded to that used by ~ho Institute of Oceanology in werk in other
arcas (1, 4-6), and wes also similar to the technique used by foreign
rosearchers (7-9).

In processing the materials obtained, various methods of snalyzing
the reflected waves (%he method of the squares of the timos of lags, wuhe
method of critical anglos, tho mothod of universal curves) wero used, as

¢1l as tho methods of analyzing refracsted waves customary in terrestial
seismic exploraticns. ke construction of boundary limits was done by
the fields of time method (2).
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Results of the analysis show the following. On all throse profiles
+hs surface of the bottom is underlain by a stratum characterized by the
speed of propogation of resilient oscillaticns from 1.6 to 2.0 km/scc,
with an evident incrsase in spezd in the direction of the bass of the
stratum. This stratum is considered as a layer of porous sedimentary
deposits which thickens towards the base of the layer. Low=-frequency
components of signals roflected from the surface underlying the sedimen-
‘tetions appear on all profiles at least twice as intensive as the ro~
flections from the surface of the bottom. This phenomenon was noted
carlier during the work of the 19th voyage of the "Vityaz'" (3). On all
three profiles a group of refracted waves characterized by a boundary
speed of 6.5 km/%ec was “racked. Waves with such a speed were taken to
satablish tho uppsr boundary surface of the so-called basalt layer. On
profile I (northorn) waves were tracked with a boundary spesd of about
9.0 km/sec. Wavas with such a boundary speed were isolated with a smal
Gogros of certainty on the profile adjacent to the south but wers not
jsciated on the southern one. As is known, the lower boundary of the
basalt layer and, at the same time, the lower boundary of the esarth's
crust, usually called the Mokhorovichich division, in the Pacific Ocean
is characterized in most cases by a boundary speed of sbout 8.3 xm/s o
(1), This oxplains the groat magnitude of boundary spesd obtained on
the 28th voyage of the "Vityaz'", but whether it is thereforc possiblo
to identify it with the Mokhorovichich divisicn is not yet cleav. Bo=
sides these groups of waves on the south end of profile II and on the
north ond of profils III, a group of waves was traced with a toundary
spsed of 5.3 km/sec. Waves with such a spoeed may be identified, as it
appears to us; with a 7olcanic stratum just as was done for ths resulis
obtained in the area of the Tonga trench (1C).

The thickness of the sedimentary stratum varied comsiderably. It
is equal to 510 m at the northern end of profils I, decroases to 280 m on
its south end, and squals 340 m on the northern end of profile 1I. A
sharo reduction in the thickness of tho sedimentary stratum up to 10C m
is observed at the junction point of the south end of profile II and the
north end of profile III. At the southern end of nrofile III the thick=
ness of the ssdimentary stratum increases to £60 m. The thicknsss of tho
basalt layer, which was determined only for profile I, amounts to 7 km.;
the thickness of the voloanic stratum at the junction of profiles II and
ITI is about 1 km.

The profiles investigated are located in the arca of the ocsan bed:
therefors the data obvained on the slight thickness of the sedimentary
layer, on the thickness of the basalt layer, and the existance of a vol-
cenic substance sbove the basalt layer, it ssems to us, are in keepiug
with the findings of other researches (6, 11). The distribution of the
thicknesses of the ssdimentary layer is peculiar. Nearer to the anti-
cline part of thoe swell, the thickness of the sediments appears greater
then in the region of the southeastern wall. It is interssting to note
that a similar corrslation between the thicknosses of the sedimentary
stratum end the morphology of tho outor swell was detected by K. B. Bakar
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(Acoustics Institute of the Academy of Sciences USSR) during the amalysis
of the matcricls of seismoacoustic investigations on the 19th voyags of
the "Vityaz'" for the region southsast of Kamchatke. How can such a
dislocation of the minimum thicknesses of the sedimentary stratum rela-
tive to the morpholcgic exis of the swell be explained, when one cculd
sxpoct the minimum thicknessos on the axis of the swell? Possibly this
could bo explained by the timely dislocation of the morphologic axis of
the swell in the direction of the Xurile-Kemchatka trough, in connection
with the dovelopment of the Kurile-Kemchatka geosyncline zonc.

The investigations of the 28th voyege of the "Vityaz'" wers mot
so oxcossively detailed, so that it was possible to compare the varia-
tions observed in the thicknesses of the sedimentary stratum with the
irregularities of the surface of the bottom of relatively small scales.
It con bo assumed that sharp variations in the thickness of the sedimen=
tary stratum are connected with irregularities of the primary relief,
and that the smail forms of the bottom relief here reflect the character
of the primary relief of the surfoce of basalt and of volcanic forma-
tions., For oxample, the above-mentioned volcanic body at the junction
of profiles II and III is apparsnt in the bottom relief as an upheaval,
although it is covered with a sedimentary stratum. It is possible that
the underwater mountain between profiles I and II is a volcanic cone
bresking through the sedimentary stratum. The fact that this mountain
and ths volcanic body belong to the southeastern wall of the swell is ep-
parently regular, inasmuch as the wall of the swell must be cxamined as
an area of extension.

Institute of Ocsanology of the Asademy of Reveived 10 July
Sciences cf ‘the UiER. 12569
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Figure 1.
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FIGURE CAPTIONS

Position of profiles I, II, and III for the seismoacoustic
sounding of the 28th voyage of the "Vityez™".

Structurc of the earth's crust according to data of the
seismoacoustic sourding of the 28th voyage of the "Vityaz'.'

Fumbers designate the spesd of sound in the lsyer in km/éeco
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