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i T The authors investigate the probab ‘ th
Egﬁmencements, the active periods and the ends of magnetic storms on tzelbasis
. of the Irkutsk Storms Catalog for 1905 - 1917 and 1925 ~ 1959. The ozla og énce; .
deécribes 820 storms., A total of 539 of them are storms with a gradu comm - 1.

" dinates in curve 1 represent the frequencies of the commencement of the g-ft:EZSQ
S Ny in curve 2 - the frequencies of the active hours n,.,, and in curve o
_eqsivalent amplitudes Rﬁ. Similar distinctions between Sa and Sy, were a}go
observed at all bther statlons, These data, characterizing the phasgs ;Eethg
 maximum of the first harmonic of Sa and Spp, aremesented ?n a tg.bl:ci P o
i authors explain these results.bg proposing that‘snb m?ylhg ponsi er : as e
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. sult of Sa. It is followed that the probability of a“ckbntact of the eorpuscular;'?
flux with the Earth does not depend on the time of the day. This conclusion is ./
i confirmed by the fact that, accérding to the mentioned catalog, the diurnal o LX{
' variation of the frequency of SC practically does notpexist., The authors then R
investigate the total of all storm days and introduce-the following four hypo-"‘ f
thepes,: 1) The probability that there is a contact between the flux and' the
. Earth, . causing the storm is equal for all hours of a day. 2) The magnetic ac~ :
| tivity during the hour of the commencement of the storm A is not lower than' that = *
. Quring an average storm X : A »&, 3) The values of A during the initial hours .

- the commencement .of the storms over the hours of the day P (T) will be as fol- q:';'* ;

«;hatohing), P = 1/24 in the 11-hour ihterval oy + 90° 3T >y - 75°, B = 13/24
in one hour containing the moment Ty =ofy ~- 900, Sucﬁ'éAdistribution of ‘the| ",
probability P (T) has the form of -a try-square shown on. Figure 2, The'authp%s e
make the following conclusions, 1) It was détermined that the'commeneementSfof i
the storms (recorded at-the glven;station) are generally shifted to the sideiof ) i
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This is the thirteenth in a monthly
report series reviewing Soviet developments
in astrophysics and geophysiocs, sinni
with this report the series identification

. 1s changed to read AID Work Assignment No.
3, replacing the previous designation Pro-
Jest 321007, Tllk 3, The report is based
on materials received at the Air Information
Division in May.

Materials in this report deal with the
following toplos:

II. Solar radiation and the ionosphere
III. Van Allen belts and cosmic rays
IV, Telluric currents
V. Atmospheric electricity
VII. Satellite and missile data
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influenced not N1\ the value Af the\earth currg® “ vaxlations, but
the ir Aipeonisidhir ariRalgase 200e/038426 e GG R DIP868-0gR8TROCY30CT3 GBI 0:iTe
earth current/field has a regfional chiracter mpst therefore be
reexgmined, |

In 1956iwork wag concentrated al¢ng two goutes, the Voyepno-
Gruzilnakays highway gnd in the Kartllyskaya plain. e route|was
exterided along the Syrami-Dzlrula highway immgdiately jon the ¢rys-
talline rocks of the{Dzirul'pkiy mass)lf. Corpelation [of results
show#d the EN component to play the dpminant gole. Thus, the}l956
studles confirmed the existernece of an| approximately latitudingl
dired¢tion of |the telluric cunrents, cprresponding to the diredtion
of the foldirjg of the Caucasys range.| A hlghjvalue o the telluro-

arameter wag noted in the region of fretaceoys limestiones
Chantali, Pgsanauri) and shegles (Kre#tovyy pqreval). | The Dafial '~
skiy kranite massif (|Tamaris{Tsikhe) ghowed a|high vaJue. Thq
measuprements made in {the Kartllyskays|plain (Medzhvrigkhevi,
Kveshl, Tkviapi, Mugyti) completely cpnfirm the data pf 1955, |and
measuntlements ht pointes near duteroppihgs of the crysthlline malsaifl
(Plevi) or on| the veny massifl (Rikoti|, Khevi,|Vertkvi|Chala) clon~
fire oconclusijons madd to the leffect that there is a sharp increass
in the\values of the |telluroparameter, the clpser the \cryatalline
procks &Rprosth the supface, Or in measiyemenys made on\outergppings
of crystalXline rocks.

The investigations showed that it 1s posaible to etudy the
geoXdgical structupe~ywith the telluric current method, both by
shért period varlgtions and by data on~the dally march/of varia-

The latter method is prefeyred. \Particularly/good ¢guali-

h1ing the Kartliyskaya |plain, i.ef, relatively good tonducting

tocks underlain/ by high-resistance fromations. The/matter @f ob-

aining accurate quantjtative dafa on the| thickness/ and depfhs of

heds of| a given geologic formatipn is quife difficylt and requires
systematic invepstigationpg.

ament: /The method used Py the authors 18 sound and {the
Yed prove \the feasibility of\applyijig the tellyric
4 to geologic profpecting. K&t caprot be used INr
t gres depths .o aor

2.) Vinogradov, P. A. Diurnal distribution of steady short
period oscillations of the terrestrial electric fileld accoprd-
ing to observations at the Uzur station (Lake Baykal). IN:
Akademiya nauk Gruzinskoy SSR, Tiflis., Institut geofilziki.
Trudy, v. 18, 1960, 43-52., QE500.A55
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of the Sclentific Research Inatitufe of Terrestrial Magnetism,
the lonoBphere, and Radlo Wave ropagation

A station was set up on Ol 'khon Islend %n Iake Baykal to msake
uninterrupted recordings oT short period Pe (steady) oscillations
in the terrestrial electric field using equipment with a sensitivity
(0.02 mv/km/mm) higher than had hitherto been possible. It was
thus possible to record Pec oscillations of a very small intensity.
The station operated constantly from 10 S8ep 1955 to 17 May 1957,
The length of the east-west pickup line was 1000 m, while the
north-south line was 500 m. The observational data obtained,
chiefly on the dally distribution of Pc oscillations, provided in-
formatlon on the characteristics of short-perlod oscillations, the
terrestrial electric fleld, and the influence of the screening
properties of the ionosphere.

Of 322 days examined 288 (89.5%) had Po oscillations. The
minimum number of days without Pc oscillations was noted in March
and September, while the greatest number occurred in February and
July. Dally Pec distribution has the highly pronounced form of &
simple wave with a daytime maximum and a nighttime minimum. A
8light shift in the time of onset of extremal valuas from winter
to summer was observed. In winter the greatest number of steady
oscillations are observed at 14-1500 hours, while in summer, at
12~1300 hours,local time, The amplitude of the daily Pc curve
during the equinoctial periods ie somewhat smaller than at other
times of the year. The Pc exclitatlon frequency in the period of
least development (00-0300 hours,local time) is about three times
less than the frequency of appearance in the period of maximum da~
velopment of these oscillationg (11-1500 hours, local time). Com~
parison of Pe¢ distribution curves according to the value of the
period shows that in the equincectial months the predominance of
Pc recurrence with a period of 20-30 sec over Pe with other periocds
iz notliceably higher than at other seasons of the year. Results
did not resolve the question as to whether the short period omecil=-
lations are excited simultanecusly throughout the world (a view
held by V. A, Troitskaya) or whether they occur according to loesl
time (the view of R. A, Zevakina and V. V. Kebuladze). In mome
cases the Uzur statlion repoprted Pc excitation time to occur at
intervals established by Troitskaya, while in other cases the ®x-
citation was connected with local time,

The Uzur station could find no direct relationship hetween
the daily distribution of the frequency of Pc appearance and the
screening of the earth's surface by the lonosphere, since the
most intense Pc and most frequent short period oscillations are
observed at hours when the greatest screenlng action of the ionos-
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latter, snoul 3 IRRDPYE007 Q084 ¢
tM@’%EE%h@?@?gmflggé%%& slmultaneougly over large areas
and that their excitation is ¢onnected with upper atmospheric
processes,

In the summer of 1955 simultaneous recordings of short period
oscillations were made in Zuy and on Ushkanly Island. Processing
of the records by the conjugate ellipse method showed a sufflciently
steady relationship between Pe components in the form:

U= ax + by, v = ¢x + dy

where x and y are the Po components on Bol 'shoy Ushkaniy Island and
u and v are the Pc components in Zuy. Comparison showed thaf the

Pe amplitude on Ushkaniy is abou 12-25 times greater than the am-
plitude of the same oscillation in Zuy, 1In caBes when almost total
Pc attenuation is Observed, the traces on the Ushkaniy records dis-
appear somewhat later and éppear earller, than in Zuy, but sharply
pronounced Pc within the 1limits of measuremant accuracy are excited
simultaneously, These Pc excltation characteristics are, apparently,
determined by the location of Ushkaniy Island and its geoclogic stprye-
ture. The thickness of the sedimentary sequences in Zuy exceeds
1000 m, while Ushkanliy Island is composed of metamorphic Precambrian
rocks, The recurrence of certaln types of oscilllations in the same
hours of several days was detected in the Pc records. Thus, for
example, from 1 Apr through 10 Apr 1952 intensive Pe, having about
the same regime at the same time of the day, were obgerved, Theses
oscillations were connected with a very stable and geophysleally
active region of the sun observed at that time.

A Bharp Pc increase after the commencement of geoelectric
field storms is sometimes observed, This Pe intensity increase is
particularly noticeable when the commencement of the storm oeccurs
during hours of weak Pe development. Another characteristic of Pe
exclitation, connected with terrestrial electromagnetic storms and
auroras, is the broadening of the spectrum of short period oseilla~
tions during the phenomena, It 1s noted that on quiet days chiefly
Pc with a period from 10 to 30-40 and more seconds are observed,
while during auroras, oscillaklions with a period from 1 to £0~70
and more seconds are observed, Of all oscillations of the indicatsd
Bpectrum those with a period of about 1-2 sec are particularly
evident; oscillations with & perlod of about 2 sec oceyr moyre often
than oscillations with a period of about 1 sec., An almost complete
constancy of the period for the entire interval ia characteristic
of osclllations of both groups,

~ Comment: Vinogradov's investigation of the 8teady tellupric
current oscillations and the dependence of their amplitudes upon
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. the seasons is of imoort, The dats obtained sb-~ '
geolapprovechivauReleas eiRDOHosRe cotToRos-0hearBooDS00ASoRREE -
tude of oscillations, The character of oBcillations can be used

a8 a means for studying the ground composition.

Continuous round-the-clogk Pecordings of telluric curreht
variations have been conducte€d\at the Dusheti station from the
autums of 1947 to 1 Jul 1957 on mutually perpendicular o erground
1ines with a recording spéed of| 20 and™ 40 mm/hr. 1In e spring of
1957 the exisgting pickyy lines were recongtructed and new equipment
introduced te _record wvariations |at three rates. A detailed descrip-
tlon ie provided of fhe 1lines and electrodes\the 80 mm/hr record-
ing equipment fox_éarth current ivariations, the20 mm/hr equipment,
and the 30 mm/m recording equipment for sho#t period variations.

The 1957 tellurogvams were processed With the aim of studying
the dally sdlar march oR the earth currefit potential pradients and
of investigating the question of | the périodicity of protracted
¢lectroellurie disturbances, In addition, since 1 Jul 1957 inde-
pendently flowing bay-shaped Wdisturbahces with and without pulsa-
tion#, sudden commencement disdPypbances, separated impulses,

or-oscillations and short perigdigscillations of a stable regime
¢sre studied. The methodology of Rrotessing observational materials
JB described in detail elsewlere ! (T™qdy Instituta geofiziki AN GSSR,
¥, N2, 1953). After taking the érdinates from the 20 mm/Xr telluro-
gramg, monthly tables of the mean hourly gradients of pgfential for
the EW and NS component$ were compiled, bhen hourly values of the
deily maweh 1n.ﬁ% weré calculate@, and on the basis 6f these data

the daily selar mgrch according to month, BexRon, and yearly mean
were deduced.\ Apéalysis of this material produded a curve of the
mean yearly daliy-solar march of /the EW compopént _similar to curves
obtalned in 1948-§6. The mean yearly daily march sf the EW com-
ponent 18 a double wave with bagfle maxima bétween 8-3000 and
16-1800 hours, and bagic minima between QB-0700 and 131500 hours
local mepfi solar time.\ The amplitudes of the dally mardh in the
summer snd equinoctial menths considerably exceed the amplitudes

of the/winter months. The daily| mar curve of the N3 conmpunent

18 very weakly expressed. The mean yearly hodograph of the-Q%:if

zontal component extends latitudinglly, indicating a predomingnce
of/ latltudinal currents in the . region of the electrotelluric
gfation,
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from| several hour:_Jo several dayé, was Btudlgy by gomRiling month-
ly tables of -ur??' alues of thée maximal amplitudes of vapiation,
dally evaluations ace¢ording to J-point hourly chargcteristices, apd
by campiling # catalgg of electrotelluric storms shd dis rubanceg.
Hourly valued of maximal amnplifudes were deatermingd for both distur-
bances and gqpiet dayp. Curved were fdund to be #nalogous with thoss
of fqrmer yeArs. A maximal nymber of jdisturbed hours odcurred from
18~2200 houns, and minimal frbm 03-0600 hours, yWniversal time. / In
regard to the yearly march cyrve of 1957, the greatest number df
disturbed hpurs took place 1 the equinoctis] monthe, and the lsast
in the months of thel summer And wintei solstife. Electrotellupic

activity in 1957 was| considérably higher thad in 1948-56. ¥ num-
ber of \disyurbed houns in 2557 was 1250-1300, while in bhe sBrlier

period 1 ad averaged 1100 per year.

Catalog data/Bhow|the highest/ inte s8ity disturbarices jook.
pPla¢e in the equihoectidl monthe, /The grsatest number of baly-shaped
disfurbances togk plack in Decemper and|August. fey are clompletely
absent in June,/and in Septembe only one was recgrded, Myrther
propessing and /correlgtions are/necessa Yy before /final cong¢lusiopns
mayl be drawn,

Comment/ Although the authors' 1 vestigation relates\ to a
lipited arg¢a only and charag¢terizes the margh of tellurld currents
at But one point, 1t {8 of ipkerest insofar «a it shows the march
of the tellduric current staté throughouttiig yes OgZe-t BT 4

ASONR 1 _De 5] _¥ .

4.) Vinogradov, P, A, Changes in the potential gradient of the

electrotelluric field at different depths of Lake Baykal,

IN: Akademiya nauk SSSR, Baykal ‘skaya l1imnologicheskaysa

stantsiya. Trudy, v. 18, 1960, 380-392. DK771.B3Al

The equipment used in the Lake Baykal region from 20 Feb
through 1 Apr 1955 to make continuous recordings of the vapriation
of the potential gradient of the electrotelluric fleld consisted
of a photogalvanograph and five pick-up lines, three of which lay
in an ‘east-west direction and two in s naorth-gouth direction, The
electrodes of the eastern lines were submerged to depths of 5,200,
and 1,100 m; those of the northern line to depths of 5 and 430 M.
All electrodes in the same direction were in a single vertical
plane. 0.4 m2 lead plates served as electrodes. ach line was
500 m long. ICM wire was used to link the electrodes to the re-
cording equipment. The insulation resistance for the lines ex-
ceeded 10 mg ohm/im, Properly shunted self-leveling mirror gal-
vanometers operated in the regime of eritical damping. - Periodic
reasurementa of the ground resistance of the electrodes showed a
constant 170 ohm during all observations, Oscillograph rscordings
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were made at rates of 4, 10, 20, and 90 em/hr. Simultaneous re- .

. cordi e dp 7
on PR T R R O P L e e e

“telluriz station operated in Zuy.

Two types of short period oscillbtions, differing from each
other by the nature of their oscillatory regime, dre distinguished.
Type 1, onee begun, continue for hours, while Type 2 are observed
in groups or trains of from 1-10 oseillations, g;pe 1 may be
further divided into 3 forms as follows: 1) ecomplex harmonie
short perlod oselillations, the amplitude and period of which change
irragularly; 2) sinusoldal short period oscillations, the amplitude
of which changes ilrregularly, but which are more stabls than Form 1;
the period remains almost constant for sevsral tens of years; and
3) sinusoidal short pasriod oscillation, the oscillatory process of
¥hich consists of separate packets, containing from 3 to 10 and more
oscillations, the amplitude of which after a smooth increase to
zbout the center of the packet gradually lessens, Analysis of eslec-
trograms shows that most often Form 2 osclllations are excited, and
only vary rarsly the packet form, The difference 1n the nature of
vhe flow of thess oscillatlions is, apparently, connected with modi-
fications in the factors causing them.

The following conclusions are miade from the observatlons:
1) Short period Type 1 and Type 2 oseillations as well as bay-
shaped disturbances of the electrotelluric field at different
dapths of Lake Baykal and on land (Zuy) are, within the limits of
measurement accuracy, sxcited simultaneously, coincide completely
in thelr parallel march, and have a similar period. Because of the
complete similarity (with the exception of amplitude) of all the
oselllations and impulsss, the osclllatory regime of the electro-
telluric fleld at different depths in Lake Baykal and on land has
the same character. 2) The amplitudes of Type 1 and Type 2 osBcil-
lations and of the hay-shaped disturbances in Baykal and Zuy cor-
respond to the electrical reslistance of the medium of these points,
3) A slight lessening of amplitude with depth was detected in
Typeland 2 os¢lllations, The value of the attenuation, computed
from the observational matenials, is in agreement with the value
of sttenuation obtalned from examination of the absorbing effect
of Baykal's waters on the variable electrotelluric field. 4) Local
electric currents, connected with the water currents in Baykal,
were detacted. The change In the potentlal of the fleld of these
currents represents & series of uneven oscillations with a perlod
of 2-7 sec and an amplitude of 0.1-0.8 mv/km., 5) Type 1 short
period oscillations in both Zuy and Baykal are excited chiefly 1n
the interval from 00-1200 hours, while Type 2 occur from 12-2400
hours, universal time. The greatest recurrence of bay-shaped dis-
turbances occurs during nocturnal hours,
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. . Gomment: he results obtained by the author are interesting’

" insofar as they sho_ he character of telluric __rrent oscillations
28 depsndent upon tNY earth's rotation and the Wedium through which
the curprent passes,
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