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¢l = Tues = god of war = Mars s it s sl ol S

Tuesday AESG = Sl e
OE. Tiwesdeg, from Tiwes, gen. of Tiw 4 idgd = dpd de
"Tiu," from P.Gmc. %Tiwaz "god of the sky," Aiddw = dud pl o
differentiated specifically as Tiu, ancient Al lo> = o
Germanic god of war, from PIE base sdyeu- Ay = dudie,n
“to shine" (see diurnal). Cf. O.N. tysdagr, Swed. droz = 4ol b adoal

tisdag, O.H.Gziestag. The day name (second




Ay = e 30
Thursday = Thurs + day
30» = Thurs = Thor = day of Jupiter = Jupiter
Thursday
OE. Durresdeeg, perhaps a contraction
(influenced by O.N. Porsdagr) of Punresdeg,
lit. "Thor's day," from bunre, gen. ofPunor
"Thor" (see Thor); from P.Gmc. #thonaras daga-
(cf. OUFris. thunresdei, M.Du. donresdach,
Du. donderdag, O.H.G.Donares tag, Ger.
Donnerstag "Thursday"), a loan-translation of
L. Jovis dies "day of Jupiter," identified with
the Gmc. Thor (cf. It. giovedi, O Fr. juesdi, Fr.
jeudi, Sp. jueves), itself a loan-translation of
".Gk. dios hemera "the day of Zeus

drozr = 3Tk updusb
Friday = Fri + day
auaU = Fri = Frig = day of Venues = Venues

Friday

O.E.frigedeeg "Frigga's day," from Frige, gen. of
Frig (see Frigg), Germanic goddess of married
love, a West Germanic translation of L. dies
Veneris "day of (the planet) Venus," which itself
translated Gk. Aphrodites hemera. Cf. ON.
frijadagr, O Fris. frigendei, M.Du. vridach, Du.
vrijdag, Ger. Freitag "Friday," and the Latin-
derived cognates O .Fr. vendresdi, Frvendredi,
Sp. viernes. In the Germanic pantheon, Freya
(qv.) corresponds more closely in character
to Venus than Frigg does, and some early
Icelandic writers used Freyjudagr for "Friday."
Black Friday as the name for the busy
shopping day after US. Thanksgiving holiday
vag.s and perhaps was is said to date from
coined by those who had the job of controlling
the crowds, not by the merchants; earlier it
was used principally of days when financial
.markets crashed

[ . 4

element deeg, see day) is a translation of L.
dies Martis (cf. It. martedi, Fr. Mardi) "Day
of Mars," from the Roman god of war, who
was identified with Germanic Tiw (though
etymologically Tiw is related to Zeus), itself
a loan-translation of Gk. Areos hemera. In
cognate Ger. Dienstag and Du. Dinsdag, the
first element would appear to be Gmc. ding,
ping "public assembly," but it is now thought
to be from Thinxus, one of the names of the

war-god in Latin inscriptions

Wednesday - Wednes + day

5 = Wednes = day of Mercury - Mercury

Wednesday

O.E. Wodnesdag "Woden's day," a Gmc. loan-
translation of L. dies Mercurii "day of Mercury"
(cf. ON. Odinsdagr, Swed.Onsdag, O Fris.
Wonsdei,M.Du. Wudensdach).For Woden, see
Odin. Contracted pronunciation is recorded
voc. The Odin-based name is missing in from
German (mittwoch, from O.H.G. mittwocha,
lit. "mid-week"), probably by influence of
Gothic, which seems to have adopted a pure
ecclesiastical (.e. non-astrological) week from
Greek missionaries. The Gothic model also
seems to be the source of Pol. sroda, Rus. sreda
""Wednesday," lit. "middle
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In the north of the trench TE2, one observes a
Ghanat gallery which was destroyed (by a seismic
event?), then repaired, see Figures (9) and (14). On
both sides of the zone which collapsed, one observes
conjugated normal faults. Moreover, the roof of the
Ghanat is repaired with bricks on a section on top of
which a mass of completely disorganized sediments
can be observed (neither stratigraphy nor graded
bedding). Ontop of it, thereis ahorizontal deposit in
which stones have been arranged in the form of an
ancient wall.

From our point of view, these observations can
be associated with the collapse of an underground
gallery related to an earthquake some time ago.
After removing the rocks filling the gallery (and the
natural trench formed by the collapse), the gallery
should have then been repaired with bricks, and the
remainder of the trench filled with gravels and loose
material. Finally, the ground should have been again
disturbed at the time of the construction of the wall
observed at the surface.

5. Conclusion

Along the North Tehran fault zone, we identified
and characterized an active reverse fault segment
with a small sinistral component between the cities
of Tehran and Karadj. This segment shows a
cumulative deformation involving six paleo-earth-
guakes which were observed in trench TE2 of
magnitudes Mw from 6.3 to 6.5 as estimated by
means of the empirical laws of Wells and Copper-
smith [25]. Occurring of these earthquakes could
be corresponded to estimated values in Trench TEL
by Nazari et al [8] and Nazari [15] for the late qua-
ternary seismic activities along the North Tehran
Fault as the closest hazardous seismic fault to Iran's
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the hanging wall. In total, the base of the unit is
shifted 95¢m (70cm+ 25¢cm along two ruptures
F2 and F1, respectively). This unit is covered
with the colluvial-wedge units 3 and 10 (the base
of these two units corresponding to an erosion
surface suggests that deposition has taken
placein an erosive context), see Figures (12) and
(13).

- Event 3-Unit 8: Unit of debrisflow whose bottom
appears to be shifted approximately 59¢cm (40cm
and 19cm along the rupture planes F1 and F3,
respectively), see Figures (12) and (13).

- Event 4-Unit 9: Unit of debris flow along the
planes F1 and F2 whose base shows a total
displacement of 70cm (50cm and 20cm;, respec-
tively), see Figures (12) and (13).

- Event 5- Unit 22 and its isochrones (12, 13, and
14): Unit of debris flow located at the base of
the trench and affected along the planes F3 and
F4. Being in the limit of observation in the lower
part of the trench and given the uncertainty of
the log due to the heterogeneity of the deposits,
the displacement values can’t be estimated, see
Figures (12) and (13).

- Event 6- Unit 16: Unit of colluvium-debris flow
in the northern part of the trench affected by a
reversefault, see Figure (14). We cannot attribute
an exact valuetothedisplacement of unit 16 since,
according to our log, it is absent at the hanging
wall, certainly as a result of erosion posterior to
the event that shifted it. If this interpretation is
right, it implies a significant displacement. Let us
note that units 43 and 44 appear folded on the
hanging wall, see Figure (12).

4.3. Estimation of the Magnitudes, Table (1)

The offsets of the “units-event horizon” can be
trandated into Magnitude Mw of the seismic moment

following the empirical functions of Wells and
Coppersmith [25] in the case of a reverse fault and
in the general case. In this calculation, we did not
take into account the fact that the kinematics of the
fault involves a tiny sinistral transverse component.
As aresult, these estimates provide lower bounds.

Although, we have not geochronological data
for the trench TE2, and it is impossible to make a
well stratigraphic correlation between TE2 and
TEL, [8, 15]. However, it should be mentioned that
both of trenches are similar in number of events
and their estimated magnitudes as reported by
Nazari [15].

Figure 14. Collapsed Ghanat repaired with bricks and filled
up with debris, situated in north part of trench TE2.

Table 1. Values of the magnitudes M of paleo-events estimated from MD as maximum displacement from the functions of Wells

and Coppersmith [25] in the trench TE2.

F1/Offset | F2/Offset | F3/Offset | F4/Offset | Total Offset | Mw (MD), | Mw (MD),
N° (m) (m) (m) (m) (m) Reverse | General

Ev1 - 0.30 0.30 6.29 6.30
Ev2 0.25 0.70 - 0.95 6.51 6.67
Ev3 0.40 “ 0.19 0.59 6.41 6.52
Ev4 0.50 0.20 0.70 6.45 6.58
Ev5 - -

Evo - - -




Figure (10). Five of the events are identified in a
fault zone approximately 7m broad located in the
southern part of thetrench, see Figures (11) and (12)
along which the deformation is distributed on four
ruptures (FL to F4), see Figure (13). Another older
event is observed nearly 25m farther north, see
Figure (12).

Figure 10. A general view to the north of the paleoseismological
logged wall of the trench TE2.

Figure 11. A close-up field photo of the logged wall of TE2,
view to the west, located between horizontal grid
lines -1to-3 and vertical lines 54 to 56 in Figure (12).

0- = 2
- N35° 45'22.8"
- E51°04'41,3"

4.2. The Stratigraphy of the Paleo-Earthquakes
Backwards in Time is as Follows

- Event 1-Unit 3: Unit of colluvial wedgeintersected
by the principal fault and covered by units 11 and
2. The minimum offset of the bottom of unit 3
along the fault F2 is 30 cm, see Figures (12) and
(13).

- Event 2-Unit 7: Alluvial unit observed in particu-
lar in the footwall south of the trench, eroded in

North Tehran Fault Trench (TE2)
G123 45"
04

=

P77 777
N35° 45' 20.6"
ES1° 04' 40.3"

Evll, D:0.95m
_—~

Figure 13. Interpretative retrospective scenario of deposition/
ruptures in trench TE2, and log where the strati-
graphic units are grouped in main isochrones.

Figure 12. Logs of the western wall in trench TE2: Log with individualization of all stratigraphic units.



trenches TEL and TE2, both NSoriented. We logged
the stratigraphic units according to their nature,
size of clasts and matrix, as well as their colours
with a reference grid of 1mx1m square at a scale
of 1/10" with 0.5¢m accuracy. The analysis of
stratigraphy and the structures observed in the two
trenches, as well as the retrospective reconstitution
of sedimentary events (deposits, erosion) in relation-
ship or not to seismic events, enable us to identify
several past earthquakes characterized by “event
horizons” corresponding mostly to scarp-derived
colluviums (colluvial wedge) burying pre-faulting
horizons [e.g. 21-24].

Figure 6. A Quick bird image, Google earth satellite image
(http://www.google earth.com) of the trench sites,
two trenches, TE2 and TE3 in north of Garmdareh
(shown in Figure (5)); two lines of wells of ghanat
are significant by small cone in west of TE2. GPS
coordinates below the image are corresponded
to geographical location of the white flag in south of
thetrench TE2.

=Google

Figure 7. A close-up view of the trenches TE2 and TE3 on
google satellite image (http://www.google earth.com)
shown in Figure (6); GPS coordinates below the
image are corresponded to geographical location
of the blue flag in south of the trench TE2.

4. Site TE2

As expected from the mapping of the area, the
deposits found in the trench TE2 correspond to
colluvial-alluvial material accumulated in successive
stratigraphic units at the foothills of the Alborz
Mountain. Trench TE2(T2) that located at 35° 45'
55,31"Nand 51° 04' 09,97" E prepared by re-cleaning
an artificial riser, face to the east, with ~70m long
and 3-4mhigh, see Figures (7) and (8). An additional
trench (dimensions 12m, 1m, 2.5m) also excavated
immediately (20m) to the east of TE2 through an
escarpment visible in the field revealed to be related
to human activity (the scarp is following a Ghanat
gallery), see Figures (6) and (9).

4.1. Log of the Western Wall of TE2

Our paleo-seismological observation on the wall
of thetrench TE2 allows usto identify six events, see

Figure 8. Trench TE2 seen towards the South.

Figure 9. An artificial scarp, view to the east located on the
horizontal gallery of the Ghanat that seen in the
north part of trench TE2.




Eocene normal fault that connects a major structure
of lithospheric scale, namely the M osha Fault, along
which the main left-lateral shear across Central
Alborz istaken [16-17].

One of the “classical” outcrops [5] where the
North Tehran Fault can be observed, showing the
Karadj volcano-sedimentary formations overlapping
the alluvium that are attributed to the Plio-Quater-
nary, is at the entry of Kan Valley. However, these
deformations do not represent the active North
Tehran Fault sincethe youngest (probably Holocene)
deposits seal the overlapping contacts.

Inthe south of theNorth Tehran Fault, thealluvial
sediments have been affected by the fault in several
places, defining secondary structures (e.g. Milad,
Niavaran and Mahmoudieh faults), see Figures (1),
(2), and (4). These structures can be interpreted as
folds controlled by thrusts faults, called Forebergs
[18].
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Figure 4. Schematic cross-section of the North Tehran fault
zone: EK: Karadj Formation, A: Hezardareh formation,
B: Tehran Alluvium (modified after 2).

The North Tehran Fault joins the Mosha Fault in
the East, while in the West it turns to Abyek Fault
likely involving the same kinematics [19], the
Abeyk Fault joins in turn the North Qazvin Fault.
We conceive the faults of North Tehran, Abyek
and North Qazvin as belonging to the same shear
zone of primarily reverse kinematics - with a small
left lateral component - along which part of the
shortening of Central Alborz has been absorbed.
Since Miocene, this fault zone seems to have
worked in compression mode - while it behaved as
normal fault before Miocene [15, 20]. This com-
pression seems to have remained always localised,
mainly on the same major structure, except in the
area of Tehran where one observes more frontal
structures corresponding, in particular, to fault
propagation folds in recent quaternary series. Less

than 1mm/y estimated slip rate for the North Tehran
fault [8], could be interpreted as a sign of its long-
term return seismic activity in the late of quaternary.

3. Paleoseismology of the North Tehran Fault

By means of a morphotectonic analysis, we
identified some of the recent activities of the North
Tehran Fault, in particular, between Tehran and
Karadj [8, 15]. In this zone, at the southern side of
the Nowlat Mountain, see Figures (2) and (3), the
morphology carries seemingly the signature of
important landslides corresponding to collapsed
rocks of the Karadj formation, see Figure (5). How-
ever, aerial photos and field survey alow us to
recognize a scarp that offsets vertically a recent
colluvia-aluvial surface which should correspond
to the units C and D according to the nomenclature
of Tehran alluvium [5], see Figures (5). Two parallel
underground galleries of water (Ghanat) cross
slightly obliquely the scarp line, see Figures (6) and
(7).

We found some evidences of ground ruptures
west of the main trench (TEL), see Figures (3) and
(6), by cleaning an artificial riser (TE2), oriented
ESE-WINW, see Figures (3) and (6). At this site, the
original morphology has been largely modified by
the human activity, and we could hardly corroborate
the ruptures found downstream the section with an
escarpment at the surface, see Figures (6) and (7).

Thefollowing section presents the description of
one of the two studied sites where we opened two

Figure 5. North Tehran fault zone between Tehran and Karaj
seen on aerial photo (1:50,000) taken in 1955AD. The
main - but not necessarily still active - fault is drawn
in thick grey. The studied paleoseismological sites
are indicated by rectangles, T1 and T2 as TE1 and
TE2 in the text. Shaded grey areas correspond to
possible landslides. Grey dot lines indicate ancient-
shore lines.
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Figure 1. Seismotectonic sketch map of Central Alborz: W hite dashed circles represent the epicentral areas and dates of historical
earthquakes; dates inside the white diamond correspond to historical earthquakes that damaged the Tehran/Rey area
after [12, 13, 19]. Focal mechanisms of instrumental earthquakes after [26-28]. Black rectangle approximately is
corresponding to the paleoseismological studied sites and back ground image is SRTM data with position resolution 90m.
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Figure 2. North Tehran fault (light grey line) shown on Digital elevation model derived from Aster satellite image. The black frame
defines the studied area shown in Figure (1).
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Figure 3. Detaille Cartography maps of western part of the North Tehran Fault between Tehran in the east and Karaj in the west.
Thick grey lines show the North Tehran Fault zone and light grey ones define shorelines; paleoseismological sites, TEL
and TE2 shown by rectangles.
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ABSTRACT

The North Tehran Fault is located at the southernmost piedmont of Central Alborz,
north of Iran. It stands out as a major active fault menacing directly the city of
Tehran, a 12 million people metropolis, and would have been the source of several
major historical earthquakes in the past. The fault zone extends up to 110km and
corresponds mainly to a reverse fault mostly crossing the northern suburbs of the
Tehran metropolis, although NTF in its eastern part is characterized more as a left
lateral strike Slip active fault. e carried out a paleoseismological study of the fault
zonein order to determine whether the fault was activated during the Holocene, and
to define the characteristics of its activity in terms of kinematics and magnitude.
Herein this paper we present only a part of our paleoseismological investigations
trench TE2. Observations fromtwo trenches dug acrossthe North Tehran fault scarp

:(ey_vzgds:_ reveal evidence for a maximum of six surface-rupturing events within the late qua-
fan ’h c;lrz, ot ternary. According to the empirical relationships among average displacement per
North Tehran fault; event and Moment magnitude [ 25], we can estimate Six events Mw~ 6.5 associated
Paleoseismology with these rupturesin TE2 trench.

1. Introduction

The North Tehran Fault is located along the that of the North Tehran Fault has not been well

Central Alborz and Tehran plain border, see Figures
(1) and (2). It was the subject of several investiga-
tions [e.g. 1-10], and it has been described by all
the authors as a thrust fault juxtaposing volcano-
sedimentary Paleogene series on Plio-Quaternary
detritus sediments. The North Tehran Fault extends
over approximately 110km, with a general “V” con-
cave shape trace to the North at the surface,
switching from the NW-SE direction to NE-SW
between the cities of Karadj and Tehran. The fault
traceis, however, difficult to follow- mainly because
of urban development - and it appears to be divided
into several splays, Figures (3) [5, 8].

However, despite numerous historical seismicity
data (i.e. 793AD, 853AD, 855AD, 864AD, 898AD,
1177AD, 1384AD, 1847AD and 1868AD) [11-13],
see Figure (1), the activity of these faults or even

known, and the question of whether these faults
correspond to deep-seated faults or if they corre-
spond to afold and thrust system within the alluvial
piedmont absorbing the displacement along the
main North Tehran is not resolved, see Figures (2)
and (3).

2. Tectonic Setting

The devation of the mountain peaks immediately
to the north of Tehran (i.e. Tochal 3957m) from the
fault may exceed 2500m, see Figure (2).

Allen et a [14] suggest that the North Tehran
Fault is deeply rooted in the crust (“deep-seated
fault”). According to a structural mode based on
the restoration of Central Alborz structures at the
Eocene, Nazari [15] interprets the North Tehran
Fault as the reactivation by inversion of an ancient



Norouz; History and Traditions

Norouz, the first day on the Iranian calendar falls on the
spring equinox, the first day of spring. At the time of the
equinox, the sun is observed to be directly over the equa-
tor, and the north and south poles of the Earth lie along
the solar terminator; sunlight is evenly divided between the
north and south hemispheres. Family gather & sit around
Sofre-ye haft sin, After the Saal Tahvil (=When new year
Start) people hug and kiss each other and wish each other
a happy new year.

Then they give presents to each other (traditionally cash,
coins or gold coins), usually older ones to the younger
ones. The first few days are spent visiting older members of
the family, relatives and friends. Children receive presents
and sweets, special meals and “Aajil” (a combination of
different nuts with raisins and other sweet stuff) or fruits
are consumed.

Traditionally on the night before the New Year, most Irani-
ans will have Sabzi Polo Mahi, a special dish of rice cooked
with fresh herbs and served with smoked and freshly fried
fish. Koukou Sabzi, a mixture of fresh herbs with eggs fried
or baked, is also served.

The next day rice and noodles (Reshteh Polo) is served.
Regional variations exist and very colorful feasts are pre-
pared. The Shahnameh, dates Nowruz as far back to the of
Jamshid, (15000 years ago) who in Zoroastrian texts saved
mankind from a killer winter (Ice Age) that was destined to
kill every living creature.

The King Jamshid (Yima or Yama of the Indo-Iranian lore)
constructed a throne studded with gems. He had demons raise
him above the earth into the Sky, When the sun’s rays hit the
throne, the sky was illuminated with a multitude of colours.
The world’s creatures gathered in wonder about him and scat-
tered jewels aound him, and called this day the New Day or
No-Rouz. This was the first day of the month of Farvardin.

Abu Rayhan Biruni mentioned: It is the belief of the Per-
sians that Nowruz marks the first day when the universe
started its motion. Omar Khayyam in ‘the letter of new
year’ (Norouz name) mentioned:

From the era of Keykhosrow till the days of Yazdegard, last
of the pre-Islamic kings of Persia, the royal custom was
thus: on the first day of the New Year, Now Ruz, the King’s
first visitor was the High Mobad of the Zoroastrians, who
brought with him as gifts a golden goblet full of wine, a
ring, some gold coins, a fistful of green sprigs of wheat, a
sword, and a bow. In the language of Persia he would then
glorify God and praise the monarch.. This was the address
of the High Mobad to the king : “O Majesty, on this feast of
the Equinox, first day of the first month of the year, seeing
that thou hast freely chosen God and the Faith of the Ancient
ones; may Surush, the Angel-messenger, grant thee wisdom
and insight and sagacity in thy affairs. Live long in praise,
be happy and fortunate upon thy golden throne, drink im-
mortality from the Cup of Jamshid; and keep in solemn trust
the customs of our ancestors, their noble aspirations, fair
gestures and the exercise of justice and righteousness. May
thy soul flourish; may thy youth be as the new-grown grain;
may thy horse be puissant, victorious; thy sword bright and

deadly against foes; thy hawk swift against its prey; thy ev-
ery act straight as the arrow’s shaft. Go forth from thy rich
throne, conquer new lands. Honor the craftsman and the
sage in equal degree; disdain the acquisition of wealth. May
thy house prosper and thy life be long!

The details of Norouz celebrations before the Achaeme-
nid era are not known. During Achaemenid, in 487 B.C.,
Darius the Great celebrated the Norouz at his newly built
Persepolis. A recent research shows that it was a very spe-
cial occasion. On that day, the first rays of the rising sun
fell on the observatory in the great hall of audience at 06-30
a.m., an event which repeats itself once every 1400-1 years.

Norooz is not restricted to the country Iran, only

Today, it’s a repeated mistake that Norooz is only for Ira-
nians. Origin of Norooz has been in land which locates in
today Iran and in fact Iran is the spiritual mother of Norooz
celebrations, but many countries and people are really
shared in this great global tradition. In other words, Norooz
doesn’t belong to the country Iran. It belongs to “Unique
Nation of Great Iran” that is shaped by more than several
hundred million people. Historically, Iran has been much
more widespread geographically than its territory in the
present time. Tribes and people in that large scope share in
too many believe cultural values and traditions that Norooz
is an example of them.

We can say that meaning of “Great Iran” has a close rela-
tion with the “Majestic Celebrations of Norooz”. Notion
of “Great Iran” refers to an extensive geographic map con-
taining all Iranian people and tribes who live in many coun-
tries and most of them celebrate Norooz.

As mentioned, Norooz has a comprehensive geographic
zone and so many people celebrate it each year. So, the
Norooz has linked members of family in specific countries,
like a chain. In this view, sizeable portion of population in
countries (below listed) celebrate Norooz:

o Iran o Afghanistan

o Tajikistan o Turkmenistan

o Pakistan o Kyrgyzstan
o Uzbekistan 0 Armenia
o Kazakhstan o Georgia

0 Azerbaijan (northern Iran)

Iranian citizens and tribes are from those kind of people who
love their traditions and beliefs. Examples for this sentence
are Qashqai, Kurdish people in the great Kurdistan, Turk-
men people, Azeri people, Balooch people, Khoozestani,
Khorasani, Lorestani and Kermani. In addition, some other
countries which have regions filled by Iranian tribes, (like
China, Turkey, India, Iraq, Bahrain, Germany and Persian
Gulf Emirates) usually celebrate Norooz each year.

Also, great celebrations of Norooz can be seen in other
zones or regions. For example, many countries in Europe,
Africa, South and North America which large Iranians
groups live in, host Norooz traditions annually in their
different cities. Norooz celebrations begin on March 21th
each year which is the first day of “Farvardin” in Iranian
ancient calendar.
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