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Category | N | Observed Prop. };Fr ZS; Exact Sig. (1-tailed)

Group 1 1 43 Sl Sl 5132
sigxx_pha_360_bin90 Group 2 0 42 49
Total 85 1.00

Group 1 1 44 .52 51 487
sigyy pha 360 bin90 Group 2 0 41 48
Total 85 1.00

Group 1 1 36 42 51 .068*
sigzz_pha_360_bin90 Group 2 0 49 .58
Total 85 1.00

Group 1 1 44 52 Sl 487
sig_shear_pha 360 bin90 Group 2 0 41 A48
Total 85 1.00

Group 1 1 41 48 51 3442
sig_lithostatic_pha_360_bin90 Group 2 0 44 52
Total 85 1.00

a. Alternative hypothesis states that the proportion of cases in the first group <.51.
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Hypothesis Test Summary
Null Hypothesis Test Sig. Decision

The categories defined by :
1 sigxx_pha_360_bin10 = 1 000 ando::'i'if;?p'e 16 Ejltla'" the
0.000 occur with probabilities 0.05 :

and 0.942. est hypothesis.
The categories defined by .

5 Sigyy_pha_360_bin10 = 1.000 andQne-Sample _  Retain the
0.000 occurwith probabilities 0.05 est ’ hypothesis
and 0.942. ¥P -
The categories defined by :

3 sigzz_pha_360_bin10 = 1.000 ando";i'if;?me 401 25:;"" the
0.000 occurwith probabilities 0.05 : Keoothass
and 0.942. yP :
The categories defined by .

4 Sig_shear_pha_360_bin10 = 1.000gne-Sample Retain the
and 0.000 occurwith probabilities Test ’ hypothesic
0.058 and 0.942. ¥P :
The categories defined by :

5 sig_lithostatic_pha_360_bin10 = gi':fc;i‘i’:;p'e 16 Ejltlam the
1.000 and 0.000 occurwith Test . Resoihasls
probabilities 0.058 and 0.942. yP -

Asymptotic significances are displayed. The significance level is .05.
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. Depth
Remars | Mode || Jumberof | Vet | Ve | g | g | 0 | e | e
Classified | 0-360° 31 2.8-2.9 12.2 0.05 0.36 0.29 0.47 0.17
Classified | 0-360° 55 3-3.9 12.5 0.21 0.35 0.13 0.02 0.18
Classified | 0-360° 7 4-4.9 12.4 0.98 0.05 0.05 0.16 0.27
Classified | 0-180° 31 2.8-2.9 12.2 0.39 0.06 0.03 040 | o0.15
Classified | 0-180° 55 339 12.5 0.43 0.85 083 | 035 0.42
Classified | 0-180° 7 4-4.9 124 0.97 0.05 0.04  0.15 0.07

Correlation is Accepted
Correlation could be Regarded
Correlation could be Regarded
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Mosha Fault
Segment 1 Segment 2
48/186 Segment 3
46/007 Mgyl 34/002
Dip/Dip Direction
Dip/Dip Direction N =84 Dip/Dip Direction
[ |
Phase * 180°
Phase 360°
Pjon = 053 Poow = 0.56
Pooy =053 Poow = 077
P¢oz = 061 P¢ou = 081
Po: =042 Péoe =054
Poorit = 0.90 PéoLi =086
N=84 N84
Mag 2.8-2.9 Mag 3-3.9 Mag 4-4.9 Mag 2.8-2.9 Mag 3-3.9 Mag 4-4.9
(Mw) (Mw) (Mw) (Mw) {(Mw) (Mw)
Poox =043 Péou =014 Poou = 0.97 Pyox = 0.16 Pdox =098
Pyoy =011 Péow =027 P¢oy = 0.05 Poow = 043 Péoy = 0.47 Poow = 005
Pécz =029 P¢cz = 0.0a Pooz = 033 P¢ocz = 0.36 P¢cu = 005
Péo: = 0.26 Poc =015 Poc =034 - Po: =016
Pgoric = 014 Péoui = 0.14 Péoic = 0.11 P¢otit = 0.16 Pooit = 0.27
N=26 N-51 N 26 N =51 N=7
Correlation is Accepted

Ao o ol -5 POOLit s PhoT Phozz Phoyy POOXX Lie oS o3 pioes 53 sdddis gl ) sbaesls JS o 3 st Oan3l b NF S

i Sl i) ailrann 5 i 55 @B b — 30 s — ek e (SUES 6 05 ol Jletsl G e S s s S

A5 a8 dilesls Fo ible 53 MD zie) ) 51 i
Slis )l el axils 21530V KPa 3 i CnSCs
BE) M/'. -~ g BE) }..«....:_‘ 5 g_~€.>‘ > 6.1#»‘5' J.».J GMOJL:J
23 A ands o) o e 5 gl o e
Fr sl IS SE Wis e ol 53 Sl

P N K S - JFIN = WP -t RGN PR U Y

OA8F) oLen 5 K8 gl tasy ol

;.m.u._" | 9 dg.}_’g-_y 9 (\AQI\) leg.a.h 9 di::)l.ﬁ
AS Ve ol 4 Skl i olalizel (YV$)
G oS g5 Lo 5l Lil5 e (L +/)) ISl
S ras el g Aes STl GBI sl
b ol SB35 b o3 Jm 2t (148F) 0, Kes



VY ) oyled AV il Ol &S5 555 ales

OLHen 5 Olabw AY

OLas (VA=Y ¥ 51 S 50050 5 1y 138,50
S5 il ) ST I PR oL s s das e
(FANVM) o33 aalad (51 ool g — Sl b
Lgy Oomad (63508 33 ¥Pr (651 Il 55 L
g askd 06l S8 I s s LA i
— et (o suiST ol 15 adl5e (1S 3
¥l S 685 o0k s S adlraen RS 5 g
S Sl s (FF/00Y) g aaad ol a5 50
ilie s g S e (Jol AT 4l o sy
O a3 PP Sl 3 1) sle J slajB L iS5

.M}GA

>33 Elwbs (g
36 gl 53 03 Jm 505 e Do 5 Shee (o
Dk gl 5 lsiak gt gl Aas e OLE s i)
st 5 050 Lol e J e 5 e J A S
ol S ) Jits 8 S (gloj ) slaesls S50
JS 03 Sk (S Spen & g0 s
Sai Rl doys b cwlze (S L el
A 3 05 At B Dldes 5 lej S glasla
b S 33 o) gl Ol (B F Jadr &S s
s e odsd dgda opl 53 &S sbolen a0 Ol
@B 62l a5 o) J g 5 e Sty S
ar s WA G5B Sl 5 e 5B Ol S
G 53 St 5 Codo (i g s ol 53 el 42sl IS
(e p3lie) Sl 03,8 o (gAiS Wg JSalS
ad g o o) J s 9 o)) i Cod ok S J= s
ey 08 =S4 (s T I (b Lol i
3B 5 a6l ¥ S 6B 5 05l 55 (36
ST 3l et 53wl Wl 0l gy Al
gy el azdls b 25 56 (e pslie) i

N e TARS T S R PN A

s 45 (V¥4 ¢ USGL) ool Sl STV 5 gt g
Sl T ol gl gusS™ 25 5 5| 5eSa 58
@L.wm;pd\)wmg;;:dé;u}@,;.@i
A Slalllas B s Ll 5 e 0L 8 b e
23 50

S 3T cslos ) s 5 &5 suaias o p
2y e BN 56 A VSG GAiS ad 5
S dase Ol YASYA 8,5 L ol S
S ol 51 JSs a5 Ll 55 )
F¥/8 G 55 s b e S e — B8 B
TEN 3 9d 53 5 (Gae 53lae) Cowl 5l (6 g 4y 0315
A on S o il Sl s 1) adlge ol ST LT
L Cerpn 5 3l Glomas LS 5 S o5 - LS
Sl alie opl 15 @ly )3 el J5 S
Dl (0y) JuF dmis aaS A5 e 5o ralS
polie Sl Cel & Sl (O') dude A Il
-0 (S Je 53 Jeiliy 535 on (e
O 500215 53 4l go ol S g B SIS 1 i 5
23 5 b S (o m ) Wl l e
Slosd el sy 53 655 04s by 5 (SanSls Joged
5B (iS55 adl g ian 13,0 L JuS 0 o s
5B 93 a5 les ) slasly 5, 780 Oliabl b b
PR & 5L e S bar 3 Yo s A
Sl oy 5l o3l ol 53 adlrann 25 .ol bl
sl o 5 5wy EVAY (56 Sl

sdidds Olmiw )3 0SB (gaiS L5y A0
A 5B Il 5o a ya YT ‘_;lf)}! °).L!J'$g§‘\“‘?
bl a5 5 555 (M 3T Ll 4y a3 ¥90
Sy s 03057 (ST Slaows 2 IV IS @ 4 5
S S AS 50s ol 5O sdidde JuS Silabas
& Jsl e andab () (536 LIl 53 48 (sl S

P (F&/00V) bl g aeda



AY

w&fﬁ?)>6laj)6u>l.g})}6wﬁL;lhd}n;m‘bl.;)\d«)j

et o sl o IS 5y 6 s S I (F

outs ol gloj Jmas o855 3l el pl o3 1,5 6oy

Q‘.’.f"‘““"”’,. a4 A )b BE j}) U'-’~‘ Su.“:-)é el

RSN G | P SN IS-Ti g PRI I

! \.Ae))wAJu_gvb”&KC.@})atwjéQb;U
= - e
=¥/ b, ;) Ol SL s .l gaiS slajb
Mosha Fault
Segment 1 Segment 2 Segment 3
46/007 48/186 34/002
Dip/Dip Direction Dip/Dip Direction Dip/Dip Direction
) 4 N-20 N-10
Phase +180° Phase 360° Phase + 180° Phase 360° Phase *180° Phase 360°
Ppow = 0.20 Pon = 0.22 Pdow = 057 Poon = 0.38 Ppou =076 Poc.. = 085
Péow = 0.49 Ppow = 0.83 P¢ow =057 Péow = 062 Pyow =019
] P¢oz = 0.9 Ppou=081 [] [ Poou=o0a4s [1| Pooun=o05a | | ] Pdo= =022 Pgou =004
Pyo: = 017 Pjo- = 0.22 Péo: = 0.27 P¢oe = 0.96 Péor= 067
Pyori = 076 Pjou = 0.64 Pgori = 014 Pjoi = 0.36 Pyoui=o01s Pgoui =022
N = 54 N = 54 N =20 N =20 N=10 N=10
Mag2.8-2.9 Mag2.82.9 Mag 2.8-2.9 Mag2.8-2.9 Mag2.8-2.9 Mag2.82.9
(Mw) (Mw) (Mw) (Mw) (Mw) (Mw)
Pyou =095 Ppom =017 Poa = 0.18 = Pgow =043 Pyox = 050
Poow =018 Poowy = 0.27 Pécy = 020 Péow = 031 Poowy = 0.2 Poow = 016
| P¢oz =013 Ppoz=017 H H Péou=o1s Poon =025 — Péo= =011 Pyc==o014 | |
Péo: =004 Péoc = 036 Po: =016 Pgo: =050 Pooe = 04
Pooun = 049 Pgoui =021 P¢oui = 015 Pgou= o012 Pgoui =011
N=16 N=19 N=4 N=4 N=3 N=3
Mag 3-3.9 | Mag 3-3.9 Mag 3-3.9 Mag 3-3.9 Mag 3-3.9 Mag 3-3.9
(Mw) (Mw) (Mw) (Mw) (Mw) (Mw)
Ppox = 005 Péou = 0.61 Pox = 0.86 Ppow = 094 Pow = 075
Péoy = 0.62 Pyow = 069 Poow =079 Paowi=iosi Pooy = 0.64 Pow = 0.32
H Péo= =082 P¢oz=063 [ | Pdoz=o066 Péow=oss || 1 Pdou =061 P¢o= =020 [
Péo: = 011 Péo: = 0.27 Péo: = 0.68 Pjo. = 043 Péoc =055 Péo: = 0.35
PéoLic= 033 Pdowi = 031 Péoui = 027 Pdoui = 0.24 Pgoti = 00 Pgoui = 074
N =35 N =32 N=12 N=12 Niwei7 N=7
Mag 4-4.9 Mag 4-4.9 Mag 4-4.9 Mag 4-4.9 Mag 4-4.9 Mag 4-4.9
(Mw) (Mw) (Mw) (Mw) (Mw) (Mw)
Pgow = 0.12 Pox =029 Pow =018 Poox = 0.45 Poon = Phou =
Ppow = 029 Péoy =018 Péoyw = 0.14 Péow =019 Poow = Ppow =
— P¢o= =036 Ppoz=018 - A Péou=o011 P¢oz =019 | Ppou= Pyou= [
Péoi =021 Pjo: = 0.38 Pdo: = 031 Péor =027 Poo: = Péo: =
Pooiie = 011 Poouit = 0.31 Péoue = 0.29 Péoui = 0.51 Péoui = Pooui =
N=3 N=3 N=4 N=4 N=0 N=0
| Correlation is Accepted I
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+0.05 negligible difference
+0.05< to £0.09 slightly
+0.1<to +0.19 ratherly high
high
very high
+0.4< extremely high

s gme Ll csladbo 93 0905 595 4 obT (w5
36 Slalous 5315 S glag s 5 Lol ) e
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. Depth
Remarks | Mode g:c‘:l'f’re:n‘i Ixflgg:&‘:f) (AIYHI;:)- plae | plyy | plee | pe | phii
Classificd | 0-360° 26-31 2.82.9 123 | 0.02 | 0.07 | 0.04 | -0.13 | 0.06
Classified | 0-360° 51-55 33.9 126 [-0.05| 0.12 024" 0.06 | -0.03
Classified | 0-360° 9 44.9 124 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Classified | £180° 26-31 2.82.9 123 | 0.04 | 0.05 | 0.04 | -0.15 | -0.02
Classified | £180° 51-55 339 12.6
Classified 9 4-4.9 12.4

0.01 | -0.09 | -0.08 | 0.13 | 0.01
0.12 | 0.12 | 0.15 | -0.07 | -0.04
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Summary
Studies show that celestial bodies can be effective in triggering earthquakes from several perspectives
by exerting gravitational forces, albeit less than cumulative tectonic forces. These forces in the fluid
environment increase the pore pressure and facilitate the rupture and seismicity of the earthquake.
Previously, no clear relationship between tidal forces and seismic events with strike-slip faults has been
reported.

In this study, the relationship between earthquakes and tidal stress components in the fault area along
the sinistral strike-slip of Mosha was investigated. For this purpose, IIEES and NEIC seismic data from
1975 to 2020 have been used.After removing the foreshocks and aftershocks by the Reasenberg method
and considering the magnitude of completeness (Mc=2.8), 84 seismic events out of 188, with a
magnitude of more than 2 around the fault were studied.

By considering the superficial fault information and the hypocenter of the earthquakes and assuming

that the events occurred on the fault plane, the mathematical equation of the fault plane is fitted and
modeled.
According to the model of the presented fault segments, the main and shear stress components were
included and calculated in the frame with the help of the conversion matrix. The results show that the
north-south horizontal component of tidal stress has the greatest effect on tectonic forces and facilitates
seismic shock. Based on the model of fault segments, the main tidal stress components (two horizontal
components and one vertical component) and shear stress are framed into the modeled plane. Events are
examined in the frame of modeled planes by Schuster’s test and binomial method, in two conventional
modes of 360 and +180 degrees of tidal phases.

Outcomes of these results are a bit complex. However, the results of the Schuster’s test at the test
level of 5% (significance level 95%) do not show the correlation between tidal forces and earthquakes
in the general case (in magnitude range 2.8-4.9) and we could not assume a relation between
earthquakes and tidal forces, but using the classified magnitudes confirms this relation at specific
intervals for different tidal components. For example, the components of tidal shear stress framed in the
fault plane (parallel to the rupture of the fault main plane) are associated with a magnitude range of
3-3.9. The binomial test also does not rule out seismic events in some phase cases, where we expect the
greatest effect of tidal stress on the dynamic sections of the phase.

The study of tidal components shows that the negative values of the north-south horizontal component
(towards south) play an important role to decrease the minimum tectonic stress at the beginning of the
rupture, which is northward and as a result, the Mohr envelope failure tends to shift to the left. It
facilitates fault plane rupture and can cause earthquake triggering.

Keywords: Tidal stress, schuster’s test, Mosha strike-slip fault, the mathematical model of the fault
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