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Algorithm and the computer program were presented in paper [1] intended to reveal
spatial grouping planes of the earthquake hypocenters. At present the program is capable to
find the hypocenters grouping planes on basis of formal criteria. However the problem re-
mains open whether grouping on some of planes that has been found are casual. The purpose
of the present work is dedicated to make clear the question on basis of seismic data for the
Kamchatka region.

The GS RAN catalogue records of the Kamchatka’s earthquakes were the raw data
for analysis. The earthquakes were selected with the energy class AE 9, with date interval
from 1962.01.01 to 2003.12.31, and which hit in spatial window with the borders in the lati-
tude 51°N <¢@¢<57°N, and in the longitude 156°E <A(<166°E. The Cartesian coordinate sys-
tem was used for searching the planes [2]. The home of the system was positioned on the
Earth surface point with geographical coordinates Ao=162°E and ¢y=53.956°N. The axis Ox is
directed to the orient, Oy — to the north, Oz — to zenith. Vector of normal n were determined
as well as distances d from home of coordinate’s system for every of the plane found. The fol-
lowing criteria-parameters were used for the search:

e D -is the admissible scatter interval for the d values, D/2- is the permissible distance

deflections of the hypocenters from the plane found,

e M -is minimal number of the hypocenters belonged to plane;

e [} —is the most possible angular sampling step in normal vectors orientation.

290 planes were found in the area which were satisfied the criteria. The output parame-
ters of the searching planes procedure were: the vector N components, the value of d, the
area S of the convex polygon to the plane, the list of the hypocenters coordinates circum-
scribing the plane along the perimeter, the DP and the STK angles of the plane.

There are reasons to assume that the hypocenters grouping on some of the planes
found are casual. Additional selection criteria were provided for excluding such "casual"
planes.

First, the search procedures were repeated but now it was based on independent sub
catalogues. For this purpose the whole earthquakes catalogue was divided into two sub cata-
logues. The first one have got the records with uneven numbers, the other one have had the
remained records. Now the parameter M was taken 2 times smaller (compare to search, based
on whole catalogue), because the total amount of record were cut by half. In result of search,
the lists of founded planes for each of catalogues were obtained. The results of the search in
even and uneven parts of general catalogue were compared and later on we take into consid-
eration only such planes, which had been found in each of sub catalogue. During comparison
planes were believed identical, if the distance Dy between the planes were Dy <= 10 km, and
the angle ay between the normal vectors were oy <=10°.

At second, we considered the planes, which were found with the help of catalogue
records up to 2004, are really existing, if amount of hypocenters which occurred from 2004 to
2009 and hit into the unit of volume V, within +£100 km, are substantially smaller than corre-
sponding amount which hit into the unit of volume V,; directly adjoining to the planes within
+5 km. Ratios P,=N,/V, 1 Po= No/V were calculated and then compared for unbiased com-
parison of corresponding hypocenter densities. The number of the hypocenters were calcu-
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lated, which hit in the volume V,,; adjoining to the plane. The volume V, and V,,; shape was
cylindrical. The element of cylinder was the plane perimeter. The cylinder V, height was
equal to 200 km, the plane was in the centre of its axis. In cases when part of the cylinder lean
out the earth surface, volume, which is come out, was excluded from the cylinder volume.
The dimension V,; was calculated by the formula V,=D-S;. Later on the factor kp =P,i/Po was
calculated, which show how many times the probability for hypocenters to hit in the unit vol-
ume of V,,; adjacent to the plane, greater than the probability to hit in the unit volume of 200-
kilometers "cylinder". The kp factor in the same way shows, how small the probability for
plane to be "random". To bigger kp corresponds to smaller probability. It may happen that not
only single plane fall in the volume Vj, but two or more. If it is the case the kp factors for each
plane were calculated separately.

The abovementioned additional hard selection criteria allowed selecting 15 planes out of
290 which had been found on base of formal criteria only. Three of them are located beside
the south seaside Kamchatka’s region near the Cape Lopatka, also another three are located
near the Cape Shipunskiy, 5 planes in the Kronockaya Bay and next four in the Gulf of Kam-
chatka nearby the Kronockiy Peninsula. In each of mentioned four areas some planes are
crossing each other. Permanent seismic activity was noted on each of the plane and new seis-
mic event registration. 3 from 15 planes are part of the subduction zone.

Ny ny n, kp DP STK | S, thousand, km” d, km
0,295 0,909 | 0,292 | 15,88 73 18 9 38,4
-0,494 | 0,411 | 0,766 | 10,064 40 310 11 9,6
0,387 | -0,461 | 0,799 | 10,49 37 140 8 -54
-0,721 | 0,666 | 0,191 9,62 79 313 9,6 41,4
0,755 0 0,656 8,64 49 90 10,6 -133
-0,301 | 0,521 | 0,799 8,22 37 330 15 -0,1
-0,597 0,79 0,14 8,15 82 323 11,4 -93
-0,91 0,233 | 0,342 7,42 70 284 18,7 85,4
-0,994 | -0,104 | 0,035 6,13 87 265 31,5 172
-0,25 0,397 | 0,883 5,83 27 328 13 17
-0,545 | 0,254 | 0,799 5 37 295 9,2 -1
-0,708 | 0,514 | 0,485 4,86 61 306 9 48,4
0,179 | -0,483 | 0,857 4,67 31 159 11 91
0,407 | -0,881 | 0,242 4,24 76 155 6 181
0,429 | -0,621 | 0,656 4,17 49 145 8,1 55,5
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Oco0eHHOCTH MPOCTPAHCTBEHHOI0 TPYNIIMPOBAHUS THIIOLIEHTPOB
Kamuarckux 3emjeTpsiceHui.

B pa6ore [1] onucanbl anropuT™ U MporpaMma rnoucka IioCKOCTeH MpoCTpaHCTBEH-
HOTO TPYNIHPOBAHUS THUIOLEHTPOB 3emieTpsicenuit. [Iporpamma nmo ¢opMaibHBIM MpU3HA-
KaM OTBICKMBAET MJIOCKOCTU IPYINIUPOBAHUS TUIIOLIEHTPOB, OJIHAKO JI0 MOCJIETHETO BPEMEHU
OTKPBITHIM OCTaBAJICS BOIIPOC — HE SBISETCS JIM TPYINIUPOBAHUE HA HEKOTOPHIX M3 HailleH-
HBIX IJIOCKOCTEH ciayyailHbIM. /laHHas paOoTa MOCBSILEHA HWCCIEIOBAaHUIO 3TOr0 BOIpoOca C
UCIIONIb30BaHUEM CEHCMHMUECKUX JaHHBIX A1 KaMuaTckoro peruosa.

HcxonHpiMu JaHHBIMU T aHAIU3a SBJSUIMCH 3amucH kaTanora Kamuarckux 3emie-
tpsiceanii ['C PAH. Otbupanuch 3emieTpsiceHus SHEPreTHIecKoro Kiacca He Hibke 9, mpo-
m3omeamme ¢ 1.01.1962 mo 31.12.2003, monagaroniue Takxe B MPOCTPAHCTBEHHOE OKHO C
rpanunamu o mupotre 5S1°N <@o<57°N, no nonrote 156°E <A;<166°E. Jl1a moucka miocko-
CTEH UCIOJIB30BAIUCH 0eKapmossbl KoopAuHaTHI [2]. Hauano koopAMHATHOW CHCTEMBI TTOME-
I1aJIOCh B TOYKY Ha MOBEPXHOCTH 3eMJIM € reorpaguuecKMMu KoopauHaTamu A¢=162°E u
00=53.956°N, ocs Ox HampayieHa Ha BOCTOK, Oy — Ha ceBep, Oz — k 3eHuTYy. )15l HallIeHHBIX
TUIOCKOCTEH OIMpenessuiuch BEKTOPHI HOPMAalu N U paccTOSHUS OoT Hadana koopauHaT d. Bo
BpEMsI IOMCKA UCIOJIb30BAJIUCH CAEAYIOLINE KPUTEPUU-TTAPAMETPHI:

e D - monmyctumslii pazdpoc 3HaueHuit d, D/2-nmonycTrumbie OTKIOHEHUS THIIOLIEHTPOB

OT IIOCKOCTH;

e M - MUHMMAJIbHOE YUCIIO THIIOIIEHTPOB C PACCTOSIHUAMU d;

e [} - MakcHUMaJbHO IOMYCTUMBIA IIAr yIVIa JUCKPETU3ALMM OPUEHTALUNA BEKTOPOB

HOpMAJIH.

B obnactu noucka 6sut0 HaineHo 290 miuockoctel rpynnupoBaHus. BeIXoAHBIMU Ma-
pameTpaMu pabOThl IPOrpaMMbl TOMCKA MIOCKOCTEH SBISIMCH: KOOPAUHATHI BEKTOpA HOP-
MaJIM K IJIOCKOCTH, PACCTOSTHUE OT Hayala KOOPAMHAT 0 TIOCKOCTH, IJIOLAAb BBITYKJIOTO
MHOTOTPaHHHUKA IUIOCKOCTH, CIIMCOK KOOPJMHAT THUIOLIEHTPOB OMHUCHIBAIOIIMUX IUIOCKOCTD
10 IEPUMETPY, YTOJI NAJEHUS U YTOJI IPOCTUPAHUS IIJIOCKOCTH.

EcTth ocHOBaHuS mMosiarath, YTO Ha YaCTU M3 HAWJEHHBIX IUIOCKOCTEH THUIIOIEHTPHI
TPYIIUPYIOTCS CIyYalHO, AJI UCKIIOUEHUS TaKUX «CIy4YailHBIX» MJIOCKOCTEH OBUIH Mpemy-
CMOTPEHBI 00NOIHUMENbHbIE KpUumepuu omoopa.

Bo-niepBbIX, MI0CKOCTH 3aHOBO OTHICKMBAJIUCHh B HE3aBUCUMBIX MoJKaTaorax. s
UX peaiu3ali 0TOOpaHHBINA KaTaJor ¢ TUIOLIEHTPaMH 3eMJIETPSICEHUI ObLT pa3/iesieH Ha ABa
MOJIKAaTajaora, B OJIMH TOMAJH 3aliCH ¢ HEYETHBIMA HOMEpaMH, a B IPYroM ¢ 4eTHbIMHU. [1o-
HCK TIJIOCKOCTEH OCYILECTBIISIICSA B KOKIOM M3 MojkaTanoros. [Ipu sToM noucke mapamerp M
IPUHUMAJICS B 2 pa3a MEHBIINM, [TOCKOJBKY KOJIMYECTBO TMIIOLIEHTPOB COKPATUIIOCH BJIBOE.
B pesynbraTe, 11l KaXKI0T0 U3 KaTaJOroB ObUIM MOJyYEHbI CIIMCKU C HAlIGHHBIMH IIJIOCKO-
CTsIMU. Pe3ynbpTaThl MOMCKa B YETHOM, HEYETHOM U OOIIEM KaTajiore CPaBHUBAJIKCH U Jlajee
00pabaThIBaJINCh JAHHBIE TOJBKO O TE€X IJIOCKOCTAX, KOTOPbIE OKa3bIBAJINCh HAWJCHHBIMU B
KaXJIO0M M3 HoAkaranoros. [ImockocTu cuuTanucy MACHTUYHBIMU, €CIM MAKCUMAJIBHOE pac-
CTOSIHHE TUIOCKOCTEN IpyT OT Apyra Dy <= 10 kM, a yros Mex1y HopMaisiMu oy <=10°.

Bo-BTOpBIX, MBI MTOJIArajgu, 4YTO MIOCKOCTh, HaMIeHHas 1o katanoram Ao 2004 roxa,
JEHCTBUTENILHO CYILECTBYET B IIPOCTPAHCTBE, €CIH KOJIMYECTBO TMIIOLEHTPOB Ny 3eMIIETpPs-
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ceHuil karanora ¢ 2004 nmo 2009 roga nomajaromux B eIUHULY o0beMa Vo, B Ipefenax +5
KM, HEMOCPEACTBEHHO IMPHIIETAIOIETO K TUIOCKOCTH, OKAa3bIBACTCS CYIIECTBEHHO OOJBIINM,
yeM MX KoJaudecTBo Ny, momajaromee B B equHuIy o0béMa Vo B mpeaemax £100 km. s
00BEKTUBHOTO CPAaBHEHHUSI COOTBETCTBYIOIIMX TUIOTHOCTEH, JIJIsl YKa3aHHOTO BPEMEHHOTO MPO-
ME)KYTKa, BBIYUCIIAINCh U CPaBHUBAIUCH OTHOIIEHHS Ppi=Ny/V, u Po= No/Vy . Beiuucnanoce
KOUYEeCMB0 2UNOYeHmpos, nonasuiux 6 06vem Vp| HenocpeoCmeenHo npulearwull K nioc-
kocmu. ®opma 006EMOB Vo 1 V| IpuHUManace HumHAprdeckoi. OOpasyromei nuInHapa
SIBJISIICS. TIEPUMETP IUIOCKOCTH. BpicoTa nunuuapa npuHumanach paBHoi 200 KM, MIIOCKOCTb
Haxo uaack B neHTpe. OObEeM YacTu IMIIMHJIPA, BRICTYAIOMNWNA HaJl 3¢€MHOM IMOBEPXHOCTHIO,
u3 Bcero oobvema uckmouancs. OobeM Vo Beruncisiicsa no gopmyine Vo,=D-S,. anee BbI-
YUCIISIICS KOA((DUIMEHT, TTOKA3bIBAIOIINA, BO CKOJIBKO pa3 BEPOSTHOCTH IMOIMAAHUSI THUIIO-
HEHTPOB B 00BEM TONIIMHON D, mpuieraroniuii K mioCKOCTH, BbIIIE BEPOSITHOCTH MOMaTaHUs
B 200-xunomeTpoBblil «umuHAp»: kp =Po/Ppi. JlanHbI K03(duimeHT Tak e MoKa3bIBaer,
HACKOJIbKO Majia BEPOSITHOCTh IJIOCKOCTH, OKa3aThCsl «ciaydaitHoiy». [Ipu G6onbmumx kp coot-
BETCTBYIOIIIAsi BEPOSITHOCTh OKAa3bIBAETCS MEHbBIIIECH. B 00beMe TIIOCKOCTh MOYKET HaXOAUThCS
HE oJlHAa. B Takux ciiydasx BepOATHOCTb IPYNIIUPOBAHUS TUIIOLIEHTPOB BOIU3U KaXKJOU IJI0C-
KOCTH PaCCUUTHIBAIUCH T10 OTJEIHHOCTH.

JlomoTHUTENbHBIE KECTKHE KPUTEPUU 0TOOpa mo3Boiuian u3 290 miockocTel, HaiiieH-
HBIX paHee, ocTaBuTh 15 mockocteit. CoracHo pacueraMm 3 U3 HUX PACIIONIOKEHBI Y F0)KHOTO
nobepexxbs KamuaTku, B paifone M. JlonaTtka, 3 miaockocTu pacnoiioskeHsl Bozne M. [llumyH-
ckuii, 5 mockocreit B Kpononkowm 3anuse u 4 B Kamyarckom 3anmuBe B obmactu KpoHotkoro
MoNyocTpoBa. B Kaxk0#l M3 yKa3aHHBIX oOjacTel IUIOCKOCTH MepecekaroT Apyr apyra. Ha
KKJI0M U3 HUX TUIOCKOCTEH ObLTa OTMEYEHA MOCTOSIHHAS CEMCMHUYECKasi akTUBHOCTb U Peru-
CTpals HOBBIX COOBITUH. 3 U3 15 MIIOCKOCTEH SABISAIOTCSA YaCThIO 30HBI CYOAyKIIUU.

Ny ny n, kp DP STK | S, thousand, km” d, km
0,295 0,909 | 0,292 | 15,88 73 18 9 38,4
-0,494 | 0,411 | 0,766 | 10,064 40 310 11 9,6
0,387 | -0,461 | 0,799 | 10,49 37 140 8 -54
-0,721 | 0,666 | 0,191 9,62 79 313 9,6 41,4
0,755 0 0,656 8,64 49 90 10,6 -133
-0,301 | 0,521 | 0,799 8,22 37 330 15 -0,1
-0,597 0,79 0,14 8,15 82 323 11,4 -93
-0,91 0,233 | 0,342 7,42 70 284 18,7 85,4
-0,994 | -0,104 | 0,035 6,13 87 265 31,5 172
-0,25 0,397 | 0,883 5,83 27 328 13 17
-0,545 | 0,254 | 0,799 5 37 295 9,2 -1
-0,708 | 0,514 | 0,485 4,86 61 306 9 48,4
0,179 | -0,483 | 0,857 4,67 31 159 11 -91
0,407 | -0,881 | 0,242 4,24 76 155 6 181
0,429 | -0,621 | 0,656 4,17 49 145 8,1 55,5
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