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Oxidation-Reduction Potential: Assessment of the relationship
between Force and Seismic pulses
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Abstract. The seismogenic state of the earth's crust in the Baikal Rift System (BRS) is assessed in
the spring andusmmer 2025. Spatitemporal distribution of earthquakes are defined two pulses: 1)
April 307 June 12 (pulse AJ) and 2) JuneilXugust 13 (pulse JA). Earthquakes of the former pulse
are traced in the eastern and western BRS with subsequent conceamdtiextinction in the west,
earthquakes of the latter one are identified in the eastern BRS with shift to its center and extinction.
Seismogenic effects of compression or extension forces of the crust are determined by coseismic co-
ordinated variations inrgundwater ORP at the Kultuk area. It is augured that the AJ seismic pulse is
initiated due to forces of the both Jag@aikal Geodynamic Corridor (JBGC) and Saydangolian
Sector of IndeAsian Convergence (SMSIAC), while the JA one is resulted only fhendBGC forces.
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Fig. 1.Layout of monitoring wells station 9 (Zemlyanichnaya, CireBaikal Railway) and station 184
(Shkolnaya) on the western coast of Lake Baikal (Kultuk settl§math installed sensors for reine
measuring ORP, pH, and temperature. The installation conditions of the sensors are described by (Ras-
skazov et al., 2023). Paleoseismic dislocations at the suture zone of the Main Sayan Fault are shown
after (Chipizulov, Smekalin, 1999).
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Fig. 2. Schematic diagrams interpreting responses of the ORP to earthquakes in different parts of the
BRS during crustal compression and extension in the ObrucheviFandier station 9a) and during
compenation and amplification of extension beneath the Kultuk tectonicistepler station 184gj.

From here on, information on BRS earthquakes is emded: red in the east, pink in the center, and
crimson in the west. Compressisrshownin green extensonin blue,
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Fig. 13.Graphs of temporal ORP variations ondu@ 23, 2025 in groundwater at stationsad &nd
184 @) in comparison with temperature variations at the same statiop)s ( ¢

) . detGIzh Ojls dsq dzq Bz o5 2fpls Wby v

{ Hd dzts ydzts j¢ dicjQde-fitiRitsd L oadsdzplgtemmfrw --¢1dﬁG4GtGan£1152131z4 L J d3¢

ddj (K=10.3), ftsdL shfjHdgs Inbssdsodismdso®y sy. ¢ dzlz
39 B dz. (stG@IGBWJdBV&JnlBWSJJMS st 2 dJddyddeizjilsh
h jilsolkzs h jets VHEBS OdMS 58X a3q digdzj s e Bflsaff@ O LK 1 C fMls
ds dzv  Ofpj 2 Mdsd ydz' &3  dzls jotc o0Rdzts\lz, SHBdzcpedhde dBif“ed . 14
8 Hdgj?2 21 y. [BO LJ%%MWWMMMdEMMMM 25
MjoptstlssCz 1t . udd dEys ldogESibowpl) S Ste @flsw y j dad
Nddzr  Mls 9 fitiH | sgfaBizisiz§ Wz Y fided § BdzO.

23 noHa 25 nioHs 27 VioHS

07.26

Bpems: MmecaL/4mncno Yyac:MuHyTa

Bpewms: mecsau/umncno yac:muHyTa
T, °C

 Bponst: MOCALYMHCIO HAC:MAHYTa
tdm. L @S¢ d otcj d3 dzdz” ©@,) o &ftc dSQ IR, Yo /Gl oS H I J d3dz” = © BH O
9 JIsMmlse j dzdzets, MEBEDHzyd(L2dz9 20 A PBEEIRBIONgME 5 L J dgdzd Istew M j C
Fig. 14.Graphs of temporal variations of OR® () anal temperatures(,) in groundwater at stations 9
and 184, respectively on June 23, 2025] ¢ 17 UpperAngaraearthquake

144



[ sdzdlssteddzc f§ tod totsH dz' n

5 row GI ftsHL Jd&3dzr = 9 8HOR Mls. 18:
mslz qut;wﬂ:aw; jzorzz d;OZS Qﬁzﬁgsﬁoﬂ%gtﬁﬁ R b s T
dz' 7 o tWOD fHOC Md Bzdi fs)) 28 . % g
fesvodyjishy My okd) o [pifddsd vfrJQLS &@delscmgr Lls
fpd3j dgv s P w29 ds dv iz @ﬁ@&@@sdd@ BldzOGtSl]’th[Wlsdz‘
(LOMmiswy jdadj d&3) o 04 Y. ggdB. BJdz . 06 d de

— ﬂ!"f“‘, 29 nioHA 30 uioHsa

Bpewmsi: mecsiL/umcno Yyac:MuHyTa

Bpems: mecau/ymcno Yac:MuHyTa

OBIl, mB
B
28 nioHn

i TN P,
90 e i A s A 30 unioHa
——— Mo,
\

S LYY \ 'V
2———t — =
19.46 06.04 23.18
0  06/291600 | 06/300000  OR/300B00  06/3016: 07/410000  07/010800  07/01 160K

Bpems: mecau/umcno Yyac:MuHyTa

BpeMﬂ Mecnu/qmcno HaCMMHyTa
tdf. L AB% dSd otej Bj dzdz' ©,) o Slte s IR, Yo /ABlzfots H | j Bdz" = o SHO
o jlflse j dzdzts, MilsOdziyld 2d0Ocdzy 2AB2A5 2F. 5 dg¥

Fig. 15. Graphs of temporal variations of OR® @nd temperatures) in groundwater at station 184,
respectively on June 27July 1, 2025.

01i05q% " 2025 ¢. 1Jd3dZJlSTBW§]t¢MdZJ‘13|B GOr SHJIs

psMistsC 11 d
Ldgeuees (s pi b st alise on o
tc sdzJ G. ] B 1 (€ & Wiz @37 3
Y. 14 dqaxz NOsP2L j d3dzj kstevbng dgd 4 otuls Hd;fq’dz d 18 .
dzv jlsmw Bl 6] H" J-hee DEOugy ey nd Brdainlsw y j dzd o [
MEtsets L jddzj lstew M dad v  24ps *‘)dzw1@fax%)f%ds®uﬁtﬁso>1qdzr
d dels § oo Odzts d3, Hdzd o " d BM¥yseds?2 Hydad i j &2 [IW- ( fyy Olsd J

145



| JBdztedw d tsCtokzy 06KV OwW BtejHO. 2025. v

ki), Ctktts], sMEOSEY (g kil sRad.o =6 Is st {1
Mo dHjlsj d Mish k¢ Hsdziazp Ay izl 34 d @ts fyls f smis 5w dadats
fSHL jBdz & otsHOR flo.sHT S8 4 S o ORIk fyStassiC Oy S d
dzj Istew M dad 4 9" L' 9 Ojoldcj d3ezO B Is P dztfrpagdflsyjwdzdtfj s dzv Is dzts
(teOfwy jddj o sbkds&nks@s flebs jst@d)s Oggd~ Isj
18 &ddz Clstsls 1 %W jffClo OtgEpas O jidshv 1®&0 HOdf ¢
Jdz detsets (Btsdzyj MYlsiblzy &zpipfsmEsgydd tetfssnL j
d MSoOyddz d Hdzqsﬂ;@ctq;rsmqsdz&zngxmznm AU® Mk 3
6 Bdde. ) esSOYSO o C drvOpAYACHId OIS ¥ dr'te j adiA] s lim v |
46 ®ddz. d o' L " o0jlglsgyL OQ@2 df ®wv) Jdgd [ WIOMIsW y j
5 ModHjlsjd Mlsoakjls lsslthjzmzdﬁq’ﬁ}(;@ascﬂsj fots el ks Blstkes, -

52 Isd Slstsdzd yd M¢ ts2 Miskzy j ded d&f zdz2 O

Srdrdrd I 8’%!‘
e 2T “'&r & "
RN

OBIl, mB

a 01 nions 02 niona

~ 18.26

Bpewmsi: mecsL/41{cno Yac:MuHyTa

Bpemsi: Mecau/ymcno Yac:mMuHyTa
OB, mB

20 mV B
cr. 184 01 wions 02 wnronsa

N LY 20.32
. r*ﬂ.«,.w'“*w-""’w i A e

fow _— |

\ w e
mv ,) ‘,r s W ,‘
Wy 2316 e

# Mw.'ﬂ Vopiy e
1o N (. V7'

12 46

Bpewms: MeCﬂu/qmcno Yac:MuHyTa

Bpemsi: mecsiu/umncno Yac:muHyTa

tdfm.L BN dSCd ot B dedz’ O,) o &fte dsQ (e, Yo [CdsIlz e
o jlsfmlse j dedets, flsicddsy Ry d@w 2 012854 0.1 ) tetsd
G dzv . 1) OBEO2COd MS 5] L j dsdzj lstew fj ded j .

37
11T

Fig. 16. Graphs of temporal variations of OR® é&nd temperatures) in groundwater at station 184,
respectively on July OL 05, 2025. earthquakes. TheansbaikakarthquakeccursonJuly 2.7 ¢ I
Zabai k dahuakek ear

146



[ sdzdlssteddzc f§ tod totsH dz' n

0571 10d & d2025 G, cdzze ¢ dj dB3dded Bz sdzj
, _ dd? (tdfy. 17). .

I tlssd ddelsjteo Oz fwusdie Si¥ gy MUFAR wds L2 B j dsdzj k
dzj stew M ded™ dzO L Of OHJ | slybzsj O s B et cdB] dzdss o | y O
{11 §HLjBd = oaBH Mis.gd) dedididrls i deld i s f s5d
odH. [dddv [11 §6HLJ Gl RESH 1TNESH B dgeds optGaiefs |

OBIl, MmB 6
cT. 184
e e ey I T

N

b}

p—

Bpems: mecau/uncno yac:muHyTa

tdf. L Wa@%dsd otej d3j dzdz’ ©,) o ltc QL Yo Az oS H | Bdz' 7 o SH O
o jlsflsoe j dadztsd ISsOUBYER O 2025 ¢ .

Fig. 17.Graphs of temporal variations of OR® é&nd temperatures) in groundwater at station 184,
respectively on July 5 10, 2025.

s N

10i 14 d5 dzw

Is
9
1 0B dz¢ HOj Isfyw &BOC fid dBlz d3
Bizs?2 Ctter o CtOj o fpd

dgf

&
=5
q_.gm
=T
Pﬁ'm
0% m—“q_. =~ e e
g
ogS
%ﬁ <

CgEs 0
Neroy

= &

o e 5

)

B

T Wi’ﬁ'@
i

P

e =
WS 0
Baz?
]an_

S ro

©
5 P&
O
QO
©)
&
@
N
O
&
3
LR
ir;)
ot
& o
&8
L)
-
s
m-Q—'
)
o §&
Q—

Erd-'ﬁ-

d fdzOB " 2 d3d dzg
W : ;

-EERY

§
&



| JBdztedw d tsCtokzy 06KV OwW BtejHO. 2025. v

LOodMmd iisisd s ssets, SBEOLFHLMYS zdds t&hH&EEz ds j C Lk
LIssegts §f OttOd3j steO o Md3jdezss Isinvd dgif " dfdisted dgldndd" dzd W o3q
fs cdizzeddad M Is ud ded ] dp jodw o dsifndzd .0 I B tedrtyj gfnetsds to
s dadzsjteoOdzj f 10 HGULIRE j AMee ] viBhE &6 Y fj dzd j
L jod Istew fnj dedj 13 ¥ dzvv offjtdstijdsosjldsifieachiis) fildy EHARD- € stor

BOd dzsBz My Olds o [BQEaEsmMytsdpd EOREsBY, Clsicts
feswodoeh jBzmMw B dZOG SH O dz@ fptss @dade’j | T CWaWQj-C IsT iy
Nddzr Mls. 9 12 dsdzw (Ilsy jjdedm L j dgdstsds Q19 telfdz] ds teo fyfjB-t
dzedw ), d tHdse o] d3j dzdats sz  folas(re | oidz| deléstp OIS 2 disfj- € Is s dad
dd Bz ktse [11 M. 184, [ ditstctste js@ozdPE b jjlsfziw o s ot o3
12114 dbs dzv . 1y @O datiasins g dz'df Gzdte OMmis W 3 j dzd ¥ s diaPd ¥ ts dz.
wBzdr [11 Mmis. 184 dimyjls jOdzlsdztve tz Miges@ IS f'E € jsdgdzs 2 €
fjdhoydd tOflswaedse O h dfis ddefgdsdaP? o L j d3dzis 2

OBIN, mMB 6
cT. 184

S
=
N
\

Bpewmsi: MecaL/4Mcno Yac:MuHyTa

tdm.1 IBctcORB o90LdOyd?2 [11 o twjyddj tj Odz detse s 9 t
otsHOR MC o Oy dddz frigs.. o198 f(sMis o dzj dz2dd M o Oted OyYydw &3d Isj
N d dz@r). (G

Fig. 18. Graphs of temporal ORP variations on July 114, 2025 in groundwater at stationsad &nd
184 @) in comparison with temperature variations at the same stasions (¢

148



[ sdzdlssteddzc f§ tod totsH dz' n

14118 % dov Cote’ ftoH skdasziMins2 IsjCls
dz' ¢ . (tdfyp. 19) .

fotMmdalzdy [11 M. 9 fvs' seaByBRURBIHKS (kRd ¢ s dzj

isswddj MxOldY wEugdEhIHgsds ¢ @n I p) tsijtSdeOHOJl

COL &Zsd) . [ OO d2d s 2 Hjde' o s | otfdts dj Qi o i{hl fesv o d

fls. 184 {teoHiddy GFeldn™ @filsy 4185 fy Olkdj g o [BtkZYj of
de dzv o ¢ dz¥ yd Isifl @ Mw,dzwdztﬁﬂdﬂg@*w'dz Jg EBH skzazkk¢me
“lsfw HebkdW GdzzBtC dBd ;s Q'Zdﬁljsfé%% v Yy i sd R k2
MeodHjlsjd Miselzs M ddB3d © @ lsimdzdédds o & 4 #dats 2

O”BFIAMB 6
crT. 184 I

_ o r
177 Nt Wi

I

Bpewms: MeCﬂLl/LIVICJ'IO Yac:MUHYTa
t diQ.r JOctcOBAET 90LdOyYd?2 [11 o tixddd tol Odz' dzt
LB » 9tSHOR ONCEh OMeY . dzo IS T & Ms Co dzj dzdd M o Oted Oyd
Nd MCoe Gy dgO~ (
Fig. 19.Graphs of temporal ORP variations on July 118, 2025 in goundwater at stations 9
(a) and 184 &) in comparison with temperature variations at the same stasigg)s (

18122 ¥ dv 10jd& [11 ©OMmljls (SO |

EsBO My JEOjsMY) HEs toj Odz

(5 18 qrd o EhdsedhE 5o OF H3dz§l§t§\'§ﬁ‘jlj v e o
Méiets OL dzRO § tod f o 55 Quts iz M SR h(ﬁcgfq‘ufmlﬁ].gq‘gs ¢ dz!
[11 oBLLOMBOjl. [HAZOCEH: faw i FazEndy, 18 3H&IBSED sf)
20 b dfyd3ts lsdis v QZ»O UtGBQ%qQWIZ,SJIté:}dzwiwlstsa dZ»g)leWW s g
isOdeydd Mmdedy 04 s d L EdzSHE 8 G OMBE 5 &O y Bt ddSIs fyw
dzO d3q ded dslzds. 1 Yo dz¥ | )" stcOW) WS 2 CRNEY WY - v )
ded v L j Bgdes?  Cster o [ Bleskugl os)¢ Sdf qHRle EML s6 s L |

149



EQiXsig2d3 Isj € Is
2

Lqje dgej Is to W ) J

| JBdztedw d tsCtokzy 0601 OW Btcj HO. 2025. U

ydzlstej 1t e 21 dedzvw o IBtery. 55 gEdHs

11 MmMdetsoa O wWOMIsjls (Ssdds (A Yz & BHY c@odMm.
RO fsHBsdy Ojls My ddzOls OgwH)Oted dafg ¢ R 2

{11 Mmdedx0jIsmv BJjL {§ oW dpjdedefs'c sL j digpjtestg Wsfiglju-d MC ¢
dzd 2 . 10 Mmls. 184 1 OcGHQQtcdydy Hik®E pdaff d3] Bftplsaj wj dz- i dzO B
M@z L j di3dzj stew inj ded W d3 | fiftintisle o dafff isq Iz jLI§ Rdgd tizts v fy § dzd

OBy dzdlskH dzr 2 )} sl g IRdzCisHy sH f 6d My Olsd

G dzkz B 5§ d difts ddgidccisfddsl. d3O d3d
Ilssds BlstejL €

56 tc Odad Y dedz" 2
22 dsdzv. 10

OBIl, MB ©
ct. 184

- TR v
vt T W — \"\"‘"ﬁ

tdfm.r ROG tc O BB
9 8H OR

NMpoKa4ka
CKBaXXUHbI

9 0tcdOyd?2

< o Qx dddz fiirgs. . o 198mAEf {tscleisdO

e OMisw y J dad

=——g =
Bbinonaxwsanune|OBI
JINC (K=9.5)
21 wions, 15 4. 55 muH

In,
e
iy, T’ —= Sk

.\\‘
\
\

\ |
.l
\ | |

BpeMﬂZ mMecsL/Jucno Yac:MUHyTa

Bpems: mecau/umncno vac:MuHyTa

{11 6d > dd3d

)
M

Nddz@nr) (6 110QGHOted galplizp b to ™ M j dzd J

Fig. 20.Graphs of temporal ORP variations on July 28 2025 in groundwater at stationsad &nd
184 () in comparison with temperature variations at the sstaons ¢ ,). 1 @ j Bagdarinearth-

9 0tcdOydw

L J d3dats 2 ¢

d
L J d3dats 2

19
J

il

tcj Odz! detsE s 9 &
®Bd Isi &BfJOls

quake
. 6 Aow sjSlstsdzd yj ME 82 Mlskzf j dz# &)
22126 dv @ 23des dzv & {fYHSHL jJd3de" = 9 6HO~R
| OB dz¢ HO¥ Isfyw d3_0¢fr1_dd3|2d§;obbllfndﬂl$;-go9 L o4 nr 9 @ h g
25 dsdv (fyObdj L J ggdats B§B§&m§,1@mzﬁ&gw¢§%LH¢;
tOL dzsdgd ) d Bdded Bzdz [ blg fiyfss. qzwl 8 ¢ %%Hdg%ﬁzﬂ': 9 s
(teOflswy jdedj L j d3dets?2 Ctster fsH sbkabkzsms?

150



[ sdzdlssteddzc f§ tod totsH dz' n

oELABEYd 2 WWjiSlk {cXOBOY dd dake? o6 Od &z 5 fls ok
fgdz des?2 LOHjY S22 (dMScet)fsddcsdd, Meslss jls
{Ismilsmisedd L J Bddzi IsteW fgj dedill d3 oH J it fstis 3@ ¥ 3.
fejHfskOCOjls fMtcdkOfss Oded™ My Olsdw  d dzg

MarHuTHas oyps
=

OBIN, mB 6
cT. 184

*09:56

Bpems: mecsiu/4ncno yac:mMuHyTa

Bpems: mecau/uucno yac:muHyTa

tdf.1 RACLOBR o0ttdOyd?2 (11 o tjyddj t©jOd dsct ot
ot5HOS MC o Oy didz 4iiss.. 91986 Y silsOo dzj dzdd ) o Oted Oydw &&d Isj
N ddz@r). (@

Fig. 21.Graphs of temporal ORP variations on July 28 2025 in groundwater at stationsad &and
184 @) in comparison with temperature variations at the same statiof)s (6

26130 ¥ dw 1 d Bdzj sew i ddw daj fsdmn s
oL ttOMsSIQdzdfivls 12 99 d(¢k2d8*) of d
{5 dOyowro ¢ Csdykz {5B§FBEMe tHd Gjts Htsdzy d |
5iEo0®0 {11 §EHL | Bl 7 ge®yodiad @y M@ 0 BBY oy (2
(LOMmiswyjddi LJjd@3ds? (S mosEBBRUNBMEBBIBHL 27 4
sy otLOMSOjI) . [ o9k50dEssOuUEdo Y2 OPNde sistcoy
Lists?2 MisOdeydd B dzOEY dg @Y jSe BEBOL &BHEOBH dtso o
lsOdzd™ [J11 (L fdLHr  MiQddddzd®] of B mowdsav MY RAFE 52 f 5
Oy . 1 jtor 2 L fdLBH|spEEERNEPLAEEY [ hkkzy j d s .
fls. 127 (q@6dv) UOMsdUudEmPOROH QRS (BRBIMSE 6
Bjded M CssCdh + §dL apHE s 3@ dzts O dftfdadisd | dgzgrs [
po0tdOYyd?2 [11 © §BHLjRBEZ = otHOR Mmls. 184, Cfs5-
kster 2 fd3j dgw jIsiw Gk sS dd o3 ded Bz dRisds [ 11 .
151



| JBdztedw d tsCtokzy 06KV OwW BtejHO. 2025. v

jlstwfjddy 29 d% dv ([ v OuhUs,] 29 ddg dew fi)j dd
0.6) (tedf. 22). GowBHdl fied MY Olsdd L j dgdes2 ¢
f s dzde s dz

CHWKeHne OB

OBM, mB 6
cT. 184
‘ B o = =
e 2 3 e — T P, W™ e, WY
*CV“‘F“M";‘[ W‘"""’ﬁm‘ M,,'\.,,M“IM,,«:'L'“} JWM.;"’ ] PR g \ o) AT TN
# = Jidey (i e il !

T L il

09 48

BpeMﬂ MeCHLI,/‘-IVICJ'IO yac: MMHyTa G

Bpewmsi: mecau/ymcno yac:muHyTa

tdm.1 RAGtcORBT o90dOyd?2 [11 o twjyddj t]j Odz' detse s 9 t
otsHOR MSC o Oy dddz fiffgs.. 9198 f(sMisOo dzj dzedd ) o OtedOyYydw di3d IsJ
Nd dz@r) .(ETffuzW ¢ OdgfjCislgj Istew fj ded §

Fig. 22.Graphs of tempa ORP variations on July 280, 2025 in groundwater at stationsad &nd
184 () in comparison with temperature variations at the same staiohd (@ i Muyakanearthquake

N\IZBfr]IzGIzdszr]QisJ (s=9.5) dzO
30 di¥@? OsclkMmlsO | B de . L OB OdhC B
dZz0yodzj ltset oty %4@%@@5@%4 @QOQEP(I)({Z@B@& o ds.J
qe czf ¥ e OV fHL B a=pFH2 Ibz0%9 BMssCj 02 O
f5COLT 008 ls d3d ded Bz @Blg ey Mo dH jlsj d Mise ks~
sB BN jd3 t6OMIsYY | dedfdo isdoBR] s& R | BPotcd Oy
sz¢MCsd § tsdzd ¢ tsdzj . CIZUQQISDJBHdZ Mcﬁwqd%dz‘s%isdzdlsists
stswdad§ L J d3dats? QB@rg%th@'S g lEbakjlgri §hswoe
Jded® Mmi2Mmasd u M€ 52 ﬁ@tﬂv@fﬁaﬁcﬁﬁﬂ @1deHoz1®ac|zfn
Wl tsdzs 180 dzO otslrcdaGE i g toj L J dzldftdc sdz®@ -0 5
H dz" 2 d3®dzts®d3l]’dchlsIZHdz,{Jde(ﬁt§fpj|§ ppg;q’(g\{bdj sBh j &3
fsHLjdd = otH Mis. s PcHsdz§ mé&#tstaé@%l& fqiﬁdzqz
JIsfmise z¥ Is 3 fUdZGB’sﬂlzdzlstJQdMEJ@SGt%v J e W ¢ 5 dzO (
152

G =3 T, w
T—1150 @F NO 0F —
° I RRFIRCS



| sdzdssteddze ftodtotsH dz' n

slso j yOsls My Olds L j dsdels3  I€tsded yjSEdEOL Spls iz j dz' |

Metets foddetdd) . | Gty EsKEc ] &ls] tss ®Gdzozouiy Is
OockMmlsO) dzgj2lstOdz dats| > jipadEsits wedzdLj O 3y Js dgtizels? o 5L 16 Oy
Cster o tcOd j dstinezls 2 Cfpl2! s Olsj f§esC OySd MSo Oy d

KB (K=10.0)
01 aBrycta, 21 4. 16 MUH.

OB, MB 6
- cT. 184

Bpewms: mecau/ymncno yac:MuHyTa

tdm.1 RBatcOBZBT o©0tcdOyd?2 [I11 o tjyddj toj Odz! desets 9 tc
L j d3dz'HAO R NG o0 O daf fifilply. 91 s f(cMis Qo dzj dzgdd fp 9 Oted OYd W o
Nd ME o )Y dgbs O§ Odambdsdrd Istew fj dad |

Fig. 23.Graphs of temporal ORP variations on July 30 to August 3, 2025 in groundwater at stations 9
(a) and 184 ) in comparison with temperature variations at the same statons § d i1 Kabansk
earthquake

03107 OsckMmisO miodqu"tibéi@%ﬁs@dz‘mg‘si L d OB

| @OuOw) kses o) dsj e G G N 0P ¢
0o ckms0) (11 §BHLj B (R e B DSl il FOwO R
oL wOMSOjl ftod st Ousd, BEP Peapdddo & t 5 8@ - 1z iy dz
dlsmw L WWjCls fipyieistfdy tﬁ)@b{%%lbcls [BoEyjomEsd tOL
E[{gsdzisztscésdgcézdzdzts o%{jldzqgsHL %Jn@qSJBHlJMB o lBedn L j &ydzr ¥
Jd ! HT ook ey Ol 180 it ) C 15 G
Ndoe Oflsmw  dzO fsH s |th3115 s s dfewd, H d St s1s 0 j y
Miso kil 5 ddojddEso Oddy Seht Mdzowzdgsvzmpczsoz- s b
Emdzse qw A 04 OQoclkzMlsO oo sty MsH b | FBHM s odyd

153



| JBdztedw d tsCtokzy 06KV OwW BtejHO. 2025. v

Il 1Isdrs & wn 06 Oowl@imb®y pdzd. yl j 856 sg3d deL  tizgf -
OdzdL 2j smvw kO By d dz© L OL gdgsigf tcdztsmisd t©J OdzdL Oy
stevfjdadd (s=9.7) (tedhit@dyralsdify L dds? o,
HJ oyt COdzr ME sy L J dzdziplytgvichyf ded J( O] GRE-EMIsO) § ot
Lzjlsmw ftcd MY Oldd L Jj @3EasN] CtiStctc O tdOW $ zdziplz € 1 | d3dzts 2
Mz fsdzdecaddec,zL gizf| E8iBC se s | sdzd ¢ 5dz0.

Bpewms: mecau/qmncno Yyac:MuHyTa

T, °C

npokayka
CKBaXXMHbI

Bpewmsi: mecsau/4ncno yac:muHyTa

tdMm.r RAE tc ©dzd3" o 0OtedOyd?2 (11 o twijyddj tj Odz detse s o to
9 sHOn MC o Oy didz fifgs. MedMEMIE O dzj dzedd f o OtdOYydw disd Isj B .

Zizg(jz@:) (ciay o JtOR C Odz jiBdzjj!ls tow imjj wdd g J O 6 2L d gellgzif s tow M j -
d

Fig. 24.Graphs of temporal ORP variations on Augus®,025 in groundwater at stationsad é&nd
184 @) in comparison with temperature variations at the same statiof)s ( ¢1 #oarth Baikal earth-
g u a k e 1 NoghiBgarguzin earthquake.

. 5 tOMmwyjddd §tsH skdzksikztMn
0711100 6B O Eyjd ¢, 180 Hd&osr & L d
I 20y O trfoetdy 3§ dpdisd wolAzPis o (| sdskzhisdts] ) d yh&oOw@
UBHLstdRHENtGBHBdﬁMdﬂIM@ISJIfnﬂ ftedRtSHWISMW dzO L O9 jteh
L B3&eBOB oz UIdp OF ds@fjls ™ § §§ i3j dedzgsets dazlsjteo OdzO tej 3
9 OJ)simWyf SHL j dBBdz" = o SHOMPEBazydB8d 9 d 184 (fp 04 HE
otej B dzdzts e s flokls jOwocCids @D 7@ B @Y zd W ftejHN jMlse kzs
HO® Isfqw B3 dzgd Bz 3" [ 11, MmoadHjlsydz Miselzs h dj
154



[ sdzdlssteddzc f§ tod totsH dz' n

BOcdzdsdzs?2 BLRtcj 09 Oo ctzthjsDis O jsdzd o | dg@LEOSz s tsTs 2 @ dz
fded®d dedj (11 §BHL ] BdfiHs Oy sHdijlsiz® & BF ¥ 2 todz" §
fmdeazOls: v ftsH Jjj otLfijPmigbdj i584.0 (deffdsfv 25) .
[11 fls. 184 McdkOydo O] shedsligldisj &g KOO i &gd Wi
dzs?2 BRted J[J1 §tHL J d3der B Weo tsfHts thipdse. dzws Isofifwr tOH8] IsO o ¢ 2z fy
420 3d dzd BOdz! dz' j L dzOyJ dfvy, § didjvic j 5 jsapdzB 2 j C g6 dz
tc

z
skz
tcjL ORfdzdlszundy § o Otd @pdap, ¢ z e O dd®acdzeiisi@sctdn vd df-
BOS Md d30dz! dz' d3 L 2Oy dgfsdy Mtse N lsdnfzj06 OeackzmisO.

MarHuTHas oyps
. — |

cT. 9 IO (K=9.6) AK (K=9.8)
08 aerycta, 10 4. 25 MUH. 08 aBrycta, 14 4. 43 MUH.

OB, mB 6
CT: 184

o &
\ w‘, \ Ny [

npokavka
CKBaXWUHbI

Bpewms: MecsL/9mMcno Yac:MUHYyTa

tdm.1 RBEtcOBB o90tdOyd?2 [11 o tjyddj tj Odz desets o tc
otsHOR MSC o Oy dddz fiffgs.. 9198 f(sMisOo dzj dedd f 9 Oted OyYydw di3d IsJ
N dde@n) (614 f5dzts iz fylg digezjj Is tod¥ i 4 ged JOE O H | i3 i dadzislg o™ i dzd §

Fig. 25.Graphs of temporal ORP variations on Augustld7 2025 in groundwater at stationsa®4&nd
184 (@) in comparison with temperature variations at the same statiofjs { 1 Goloustnoeearth-
quake ¢ North Akademicheskiyartlquake

11715 OsckfmlsO ;@OW&[
Its Llstsds ote] d3j dedzs o ekl é:;
dzZ' » 9tHOR MlsOdzyd?2 9 dn

sjteo Odzr dzj Mis OB d &z dzts i lsgpy g
CkMmisO, BBGL dOU] dke | cwkegs

155



| JBdztedw d tsCtokzy 06KV OwW BtejHO. 2025. v

¢ o Oy dder dzi GlBdtcOj siffOcOBSIEB® of OfSsHBJdEflzr = o s
Bzdr M. 9 LOfEMSE O Ismdsts ded lsitsizg pddasq o ts5 ] iz @ g By g elz
GHO f totsdspasticH s HES dJL MEOOGtH dintse elgfdyy, M Htockzes2
26). L Ols! eoMme dgj MlsOB ddz! desmlss
ljtejede Stwdots?2 o dzOUBDL GReaddifIe@GoOonMMcs 9 SHGETS
13 OeackzmMlsO® 2025 ¢. o yd 2?2 y. 1 Qb6 zasdiodzm ¢ fipts s Is g psiz] |
Msolzjls MzOBBREZ 1 Otc zuse dzfg U2OBWO Jj 5 | dfdejtely Evsip - sls M
dzds (s=9.8). g tstsilso j Is fiflizedyg dpddds , R ¢ jCte joidtej fiflstdafis?2 € j
ots?2 o dzOyOdzj i3 ded 3z BB3OCHSly.B Cld&f4Y fe @ @iy W X 4 &d W3 df.
fls 184 Hjely Hi gt L j didgustew fnj dzd & .

l ted dzd 3O o ts o dzd BOdzd § 1z &fedzdy JahE 59 B dzaizdzy stew ]
szHr 90ttdOyd?2 [I11 dzO 1fiBs. O NG Ezmylg O offjtaydj toftpdlzj dzj2 B N
OockMmlsO, disydets MH | dZOIstgd O frplsweytg Hilzd Wy L g Highits? G ldstisr €

Csdyr , & ftswedj ddd dy ks Oddid dzsfpsdls (v e ts

Bpewms: mecsau/qncno 4yac:MuHyTa

Bpems: mecsL/umcno Yyac:muHyTa

tdfm.r RBEtcOBBB o©0LdOyd2 [11 o LixdBemMePOod @fids |
pS5HOL MSC o Oy didz fjlds. . 01986 f(sMIsOo dzj dzdd M o OedOydw dsd Isj
N dde@nr) (6 1TdtOfec 2L d gebipbizfs st M ded J

Fig. 26.Graphs of temporal ORP variations on AugustlBl, 2025 in groundwater at stationsa®4nd
184 @) in comparison with temperature variations at the same statiopsA @ t i) Barguzinearth-
quake

156



I tlstsdz otej d3j dedzts a3  dazlshij dmjod@at |
otsHOR Mls. 184 dzOB dz¢ H O iRT d d30O if)dgtiztzde O Isjv X 6jddid-w . ]
BBCd) dBJdddBzdgr [11, Gstwlythigrdgdw MalPH jOojedzMisO B L
fylse zellyf dustsH dud MEd f 5o nkztevds] Mejdd3figts dadll -dats d3lz s
lswy jddd LJRBdts?2 Ctter f(is@hpemblzdndd? Kj 9 Btgd ydtsh
dzed yd MS 2 Mlskzf jdz 8. 1 BHOH ddg wn. o MissfmPo 52
ftesmdzi 3 do OF smw € sdzj B @dzdi w [ HAO e iy Ogjsld figfvds

{0 "jddjds L GOU] dad? LI estr] 1 OEIDjdsEds s O o T d H G 5
dedydej 3 e Hjdzg M 5 HdsSA O@VedaiEaie o Iste B A9 | Hit$ )
355 &l . s olbQjwhBd O0fflEdsaOCEZOYOs s tslsMiskzf dzj da
Mg 3Odz! detsy L dzOuJ dzdd 3 5 d3fj, daladsd ity lauts s cfts) tegjdtc O M ff
dzj edtolzj smw detsydets? G dzzfp@sk.q ) Joglefadgoisogizvdfy jfdadid 7z |, 4§ 1
(Hts 352 Bl). s f sdzzH dEtstsllsD jBandsp izl G it iOs jddBg H 17 o
ded sz s dzd o J dzd oz j Ismw . Jtc Affls wwy. j dAd8 i jozi3datd e YW " .
~nBHdIls MdzOBE s dzz T By H L jhfdyg jlsHsivdnijdzdzts s+ o d8zls j totf 1
dedd (z4) s=10.1,02j0] ofde y.4 SHAY jdgfldd. o GBjds § tod dzOH C
dzts J fMtsBr Isd j (s=10. 7)L j &gdzj Ustiedzjn j dgi20 o e g t6j Mistet
4OV dBMC Sets BOL &z 50 dglsf A Gz & 250 U Bf oz’ I 0 a5 .
Mssydzer = 80O0wWdz (L jdBdzj stewmjdedy 1 et) (tedfy. 27) .

Q}Bﬂ,mB 6 CT. 1154
. Bp'ev;\h'év: A‘/I(e‘(‘:‘ﬂ‘u/qgcﬁo HaCMMHyTa
tdMm.r RActcOdizdzr o90tedOyd2 [11 o tijyddj tj Odz desets o ts

9 5H OR

15719

<o @y dde fls)

Oockfk O

[ sdzdlssteddzc f§ tod totsH dz' n

g 15 HEt 1
tcOMmis Odzd 4§ fny Olsd w 9 B
o

48R shis O daigdlzd § J Y jo OIS ™ o
157

8 OockMmlsO tj ¢t
A

1



] jBdzsedw d tsCtkzy 0K 0w BtjHO. 2025. U

MCo O dPOE izzld" »n dH G sdzj &I ol dfi Wz dgdzj Is tedi) odagtPa’ teiz-
¢ SEas d&s GO

Fig. 27.Graphsof temporalORPvariationson August15i 19, 2025n groundwateat stations9 (a) and
184 () in comparisorwith temperaturevariationsatthe samestationgo, ¢). Z | 1 Shishkhidgol earth-
quake] # § Main Sayan Fault earthquake.

COwOLE®2 ME 2 Mmj 2 Mdd
oydd, tcj OdzdL s9 Ooa M dn
HjS 2023 ¢., 1

1
[ Bk H jtagdiijz dz' sOIstse 9
[ I 5 dets )52 Ty 3d uqzmmmmg
L

w
&
=

of tegazaacm 2 fr) di3d ff Jd3tf SzcfizBOMm
Of toJ d2q dwcm 2 ¢zw) @17 ¢ dz¥
1BJOaclzé)cfn

L

jdkv 2025 @&.
J dzdj? f(ted)e roh Qjtlw
Jéjzd‘ﬁ (antItGJ H J dzw

5, 0 o LE;[ G52
X @%dﬁl Pt gﬁ (
g5 ¢ OO WJ
.. Y

Y
JIs

_f BjL
?fn faPdz E

Q—m&'\lgo

2025

mm@isogo

G
g
¢

vwfg
q_
o3
Q— Q.
gav
ol =
5 &r
O = O,
g ,E

et
ST
—5D, 9

R Qoo w o

PRGN
a3
ﬂ_n
=0,
w1l
&
(=1
SV
. ||
g-l—‘
O w
-

O)
RS T
®=
.
s[-h

(v,
o
f’fé
N 2

BPEMHA, aeHb, mecsiu, rog

100 104 108 112 16 120
1 1 1 1 1
01 01. 25 29.04.25
K

60

.910 910.910
01 1 @

d
564 o®e L - 56
e,
L]

524 K, - 52
29.01.202:
(K=11.1)

Kurain

T T T T 48
100 104 1&8 12 1"5 120

tdMm. 1 R LOBBO Wsdsotsets (ROlsdydetsets) ot PHd3jladafse s |
ftesmistcOdziise j dzdzs a3 Gtz f Jtotso Odzd d L j dgdzj IsEp W fipj dzh2 HGE®
COBtew 2024 E. Hfts 29 Oftejdwvw 2025 fgw Uj dzdzjslsdc s fip]jj digf iz
GilbdujmMeitewl zPmpdy § s dz S OL Odz" ) .

Fig. 28.Diagram of background (chaotic) temporal distribution of earthquakeath spatial grouping
of earthquakes in the west, east and center of the BR&(Mn December 25, 2024 April 29, 2025.
Earthquakes of energy class (K)19 and lower (not shown) occur in this time interval.

ljtoatsy L jddzjlstew ] dzd it RPRpdzlstc Odg' drts dstiifistdz i digODCdzt

LdzjtecjIsdud M dd3s ¢ dzOmMmswy B Mz tz! ) ¢ 6 sid nekdzisls oW i),

Hdl 30 Of toj dow bz BAZXES dzfyfn € g M€ ts 2 fj 2 mdsd uj MS 52
158



| sdzdssteddze ftodtotsH dz' n

11 Wwdgo Otew 202 1d4adz) .o u2 23 0y.Ofledj deq da.ts  1o3ls
kO 2025 &. L j d3dzjd@pnirzd?7 Lo dPH dats 20,8 yyi. dz- 2
B2 g osfsydss? mOME,] & @ dze | fEls s @fo OC s = 1 (
9 ffdzjHse Olsj & sk AEH2 tay 2 eiwlds j shise &z
Jw@r" qdzls j oo Odzts o , s Iste GOLY Hal] At ¢ Bls Glr &) M 2 1
fjtej Mistes2 ¢ 27 &I Bdy iy @es O ¢ Ui 56 BC & &L

1 jtor 2 ddzsjteo O tePig.j 2 W)j.smw fdzOs " o

Jdmcdd LJdBdzistewmjddjd, s3 (s=9.8) 12

TN O oOWm
FgE—Ioal

MOGFO TF O
5&& TgNFE

=

=
- - = > >
CENCMUYECKUN UMMNYNBC AW (anpenb-uioHb) & CEVNCMUYECKU UMMYINBC WA (nioHb-aBrycr)
0
PACMPOCTPAHEHWE 3EMNETPACEHUM C BOCTOKA § .
KUEHTPY 1 JATbHEVILUVM MIEPEXOFIOM K 3ATIABY BPC £ PACTPOCTPAHEHVE SEMNETPSCEHIY C BOCTOKA K uEHTPY BPC
K =
13 T s o a
vl ' BYC \ 2 .,
38
9 g la
2 s 19: : A\
R & ] :
C S5 = 3AB
|c 2 S
g < >
1 '8 € g ;
E.& v Cb
X‘ oP® ——— ge B
D~ s P
: M CEP
~F — 3 [ ] » -~
10 o . Vi3 S BAH » ] N e
5 [ 4 ro¢
o o 5 e | [smc TP o
o
9 w
=
[0 11 0 0 0o o [ I 0 LHwom 1
KonebaHus CKaTUs U PACTSIKEHUA 3EMHON KOPbl WMNYNbC pacTsKeHus 3emHoit kopel B ABIK cKaThe 3eMHON Kopb!
o5 05 5 0 - AP 0 o5
NG & & e & S ® &®
Q“v ’i\ Q\. '\Q> Q\. N Q\ \6
BPEM#A, neHb, mecsu, rog
CEMCMUHECKMN UMNYNBC AL (anpens-ioHe) CEVICMUYECKM UMMYTC WA (MioHb-asrycT)
100 04 108 112 116 120 100 104 108 112 116 120
60 1 1 L 1 1 1 1 1 1 1 1 0
v knacc, K| 30.04.25- 01.06.25 17.06.25-20.07.25
aanan  UeKTp  BOCTOK HavaneHas thasa 6 HavanbHas aza r
@10 @10 (@10 ConcMU4ecKoro ceficMUeckoro
o1 11 @11 | wmnyneca AU ya1.2 umnynsca WA
@2 O12/@12 18.05.2025
@: 0@ (K=119, 12.5)
°
56 =1 @ =1 ° L [~ 56
BAM
o ° 20.07.2025
® S @ (-129)
i £
30.04.2025 S
K=116)® oo I3 pryrex
52 &> | & - i - 52

Poccus
Poceus

MoHronus Mowronus

48 T T T T T T T T T T T T 4@
60 1 1 1 VL I 1 1 1 1 1 1 1 0
06.06.25- 12.06.25 BHepreTuueckuit knace, K | 21.07.25-13.08.25
manshan dasa B J—— i et A
cencmuyeckoro o
umnynsca AV ® ® 9.0-106( uunyneca WA
561 Y - (] L 56
07.06.2025 o
(K=11 Q °
BYC )
05.06.2025 AT

(K=12.7) pryreK
=
52 -1

Poccus Poccus

11.06.2025  Monronus
(K=11.2)

#® B i 1 PR T s 0 T T T s
rozlc{tGOd3d3® otcj d3j dedz' » 9 OtedOyYd?2 L jdBdzjlstewmjded?2 to

4 az His 13 PodlzfiE@MBEDENEs j (edetsy tw©WOMY toj 1 j dzj ded §

z L®)UECﬁ]QLO@li®|Z PR dz/ (MO ¢RrR, 6 8 d¥ OOz EPHYMEDYL NS B
74
f

Kurait MoHronus Kutan

48

&' MO RO .odyEOs dfOdz] ' Rl tej dzC O dgd “f SO fiplsi O dAbEIY otgj Cta

fr.
tc
L
g _ :
jhjdedw L jBdzjlstewijdd?2 M kjttdlsted? dOyOd dz A

td
oY
%o
q ds
fy d3d

159



| JBdztedw d tsCtokzy 06KV OwW BtejHO. 2025. v

fdtejdaj mjdede" §j Nistedrtso’ B3 dzd dzdwcflgef, @ sisfwis s d dedeSt
WoL M 2fdBdui MEdn di3f zdz Mtse .
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Fig. 30.Diagram of reatime variations in ORP from April 23 tduly 10 in groundwater at wells st. 9

(a) and st. 184H) in relation to elevatednergy earthquakes (K=1122.9). The interval of readjust-

ment between the AJ and JA seismic pulses from June 12 to 17, 2025, is shown. Events in the west are
shown in purp, those in the east are shown in red, and events in the BRS center are shown in pink.
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Fig. 31. Diagrams of reatime ORP variations in groundwater at wells stationg)%(d 18 (B) in
comparison with temperature variations at the same veeljsftoen June 28 to July 26.
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Fig. 32.Diagram of reatime variations in ORP in groundwater of wells stationg)%afd 184 &) in
comparison with tempetare variations at the same wels {) froen July 20 to 26.
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Fig. 33.Spatial distribution of earthquakes relative to the Cenozoic volcanic fields of the BRS. (Ras-
skazov et al., 2025b) with the addition of the epicenter of the Bagdarin earthquake bny 20 (1 ¢ | |
(K=12.9). For earthquakes, symbols are as in Fig. 28. Thetokan hot corner zone of transtension

was formed due to putb-axis forces (direction shown by open arrow) affected lithospheric and sub
lithospheric mantle material in thepiarBaikal geodynamic corridor (Rasskazov, Chuvashova, 2018).
Activities of this zone was partly transformed into the Khebligbkan one. The latter is displayed in

strong and moderate earthquakes after the main structural reorganization of the BRSe@xpres
weakening of seismicity in Jurfgeptember 2023. Both corner zones are characterized by manifestation

of volcanism at the ends of the corner structures and its lack in connecting corners.
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