EGIM ATIMLI NORMAL FAYLAR (CEKIM
FAYLARI)

\ Sintetik fayciklar

__.Acilma catlaklan

Ana fay duzlemi
- Fay cizikleri

--Antitetik faycikla

Tavan Blogu

Mineralizasyon bélgesi” RIA\ T
Ufalanma Bolgesi -~ Y " -Aciima catladi
Max. deformasyon
alanmi




Tum kayaclar, uzama yaratan gerilme
altinda daralma yaratan sikisma

altindakine nazaran daha zayiftirlar.
Onun icin dogada en cok gorulen fay
cesidi egim atimli normal faylardir. Bu
nedenle de ta 16. ylzyildan beri
madenciler, maden galerilerinde

karstlastiklari bu tar faylara “normal fay”
demislerdir.
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Balthasar Rossler’in meshur Ayna (Speculum) adli eserinden fay turleri
(1700)



Displaced marker

A g

Fault trace on Fault trace on
a vertical surface a horizontal surface

N

Displaced marker

(’ Displaced markers
Fault trace on Fault trace on
a vertical surface a horizontal surface

Geometrik fay siniflamasi




Fault plane Fault displacement

> . o

Fault trace on earth’s

surface
Fault plane - Fault trace on earth's

surface

throw,_

B\ W*

) Trace of fault on earth’s surface
C No vertical throw! ‘

: — - :

Fault plane . o
~ Fault Throw (strike-slip)

Kinematik fay siniflamasi



Dinamik fay siniflamasi



Normal faylar tizerinde diisey ve yatay hareket bilesenleri (Schmidt 1824)



. Sintetik faycklar
Taban B'Ogu ’ P _Aciima catlaklan
; VW Ana fay dizlemi
\

Antitetik faycikdar

Normal egim atimli faylar Gzerinde gelisen yapilar.
Fay atimini atilan kayaclari denestirerek dogrudan
goremedigimiz yerlerde bu yapilar bize atimin yénu hakkinda
bilgi verirler.




Bir fay Uzerinde yiv (=cannelure) yapilari.
Bu yapilar cm’den metrelere varabilen
genislikte olabilirler ve fayin hareket
dogrultusu hakkinda en gtvenilir bilgileri
verirler.



Yivli bir normal fay aynasi (Salton Sea, Kaliforniya, ABD)



Efes egim atimli normal fayi Uzerinde yivler
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Yivli blryanal t|m fay ayna$| (Kenya Afrlk)v
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Kayma
kertikleri

Bir fay ylizeyinde (fay aynasi) gorilen yapilar



Bir fay aynasi
Uzerinde fay
cizikleri ve fay
kertikleri
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Kusadasi’nda Alatli fay ¢



inde aletin

iceris

ik

iz
bulunmasi fayin hareket yénu hakkinda bilg

de onu olusturan “alet”. C

nin icin

| verir



Bir fay aynasi Uzerinde cizikler ve kayma kertikleri.
Bu fay duzleminin Gzerindeki blok saga dogru hareket
etmistir.
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Bir fay dizleminde fay kertikleri




Kalsit dolgulari. Bunlar kayma kertikleriyle
karistirilmamalidir. Bunlar da faylarda hareket yoninu
gosterirler.




(c)

Cizik cizgiselligi Lif cizgiselligi

Bir fay duzlemi tGzerinde kalsit dokularinin kertiklerin
yarattigl bosluklarda olusmasi
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Serpantin icerisinde fay kertikleri. Kertikler 6nliinde serpantin mineralleri
bliyumdustur. Gorulen cizgisellikler serpantin lifleridir. Umman.



Burhaniye glineyinde listrik normal faylarla sinirlanmis bir horst
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Austin Tebesir Formsyonunun alt kesiminde listrik bir
normal fay
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, | :1 Tek listrik egim atiml
normal fay

Bir takim listrik egim
atimli normal fay




Listrik faylar, egimleri egim yonlinde azalan faylardir.
Bunlar normal egim atimli veya ters egim atimli
olabilir; hatta bazi yanal atimli faylar bile belli bir
listrisite (yani listrik olma ozelligi) gosterebilirler.

Listrik fay terimi ilk defa 1909°da Eduard Suess
tarafindan, meshur eseri Das Antlitz der Erde’nin
(Arz’in Cehresi) 4. cildinde jeolojiye sokulmustur.

Listrik terimi, Eski Yunanca Atotpov (listron) = kiirek
kelimesinden turetilmistir “karek sekilli” anlamina
gelir.
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Listrik normal faylar nicin olmak
zorundadirlar?



Cekme catlaklan

) Kayma catlaklar
Normal egim Bazaltik
atimli fay Gja yariklan cuiruf konisi
Normal Heyelan ‘

egim atiml

listrik fayi
stinek kayma "

zonu e B 10km

yamulma (burada 0 < k<1)

Monoklinik simetrili

Ortorombik simetrili S,:E_? K ; odaS'
yamulma (burada 0<k<1) magm
" KABUK oz

Buyuk bir listrik egim atimli normal fay sistemi




Tek eksenli
yassi ellipsoid

y - ><

2
Yassiima yamulmasi

Bltln eksenler
birbirine dik
Ortorombik simetrili yamulma (saf kayma yamulmasi)

poupoc (rombos) = donen sey
Geometride romb her kenari
birbirine esit dortgen anlamina gelir

opBioc (ortios) = dik, diiz, dogru



Iki eksen birbirine dik, geri kalan
eksen onlarin olusturdugu dizleme
egimli

Monoklinik simetrili yamulma (basit kayma yamulmasi)

novo (mono) = tek

KAlvw (klino) = egim



Cekme catlaklan

) Kayma catlaklar
Normal egim Bazaltik
atimli fay Gja yariklan cuiruf konisi
Normal Heyelan ‘

egim atiml

listrik fayi
stinek kayma "

zonu e B 10km

yamulma (burada 0 < k<1)

Monoklinik simetrili

Ortorombik simetrili S,:E_? K ; odaS'
yamulma (burada 0<k<1) magm
" KABUK oz

Buyuk bir listrik egim atimli normal fay sistemi




Lacustrine deposits, playa lake complex

Low-gradient alluvial fans, fine-
grained sediments derived from hangingwall

High-gradient alluvial fans, coarse-
grained sediments derived from footwall
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Listrik egim atimli normal faylanma nedeniyle yuvarlanma (rollover)
antiklinalinin ve onunla ilgili senklinalinin olusumu.




Bir egim atimli normal listrik fay Gzerinde
gelisen bir yuvarlanma antiklinalinin bir kismi.



Egim atimli normal listrik faylarla iliskili yuvarlanma
antiklinalleri, tavan bloku Gzerinde uzamaya neden olurlar




Logan and Dawson Canyon—
£ clagtics

Neskopi i — |\ = [ intarbedard
3 Jurdssic ctanbcs
ang carbihnates
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Kanada’da Atlantik Okyanusu kit’a kenarinda
gelismis bir yuvarlanma antiklinalinin tst kesimi.
Burada “antiklinalin” yuvarlanirken nasil faylarla

parcalandigina dikkat ediniz.







1. Kum paketi

Uzama =0 cm

Uzama =2 cm (14.3%)

Uzama = 4 cm (28.6%)

Uzama = 6 ¢m (42.99%)
Listrik egim atimli normal fay tzerinde gelismis bir
yvuvarlanma antiklinali Gzerinde meydana gelen faylanmanin
deneysel olarak gosterilmesi. Deneyler kum paketleriyle
yvapilmistir.
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Bir ana listrik egim atimli normal fay Gzerinde

gelisen ikincil normal faylar






Kum kutusu deneyleri icin gereken araclar: Bunlar herkesin
evde bile yapabilecegi tlirden seylerdir.
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28 Mart 1969 Alasehir depremi

" /
llk deprem egim
atiml bir normal \
fay uzerinde N— T ___

Ikinci deprem
yatay duzlem
uzerinde
+ 8 km derinde bir cesit
listrisite kacginilmaz (zira blok
kose donemez)
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Listrik fay

# 4§ Orientation of regional shortening

‘. Ursnigtion of regional extension
-

Sense of block rotation

plex deformation taking up shortening

Gevrek kabuk

uzama

KISmI ergime:

Stnek kabuk
MOHO

Manto




Yuvarlanma

Listrik fay

Listrik egim atimli
normal faylanma
esnasinda biyume
faylari (“growth
faults” ) olusursa, bu
goruldigu sekilde
olur.

Yani cokelme
(=sedimentasyon)
faylanma esnasinda
surer.



Kicuk boyutlu bir biylime fay! (normal fay):
Austin Tebesir Formasyonu, Texas, ABD



Tunisia Offshore

Sentetik faylar

Sentetik ve
antitetik
faylar



timli normal fayin tavan

ir egim a

Listrik b

Uzlemsel

tetik d

ismis sen

blokunda gel

normal fay takimi



F2 ana fayi
Uzerinde gelismis
sentetik ve
antitetik normal
fay takimlari



Bir ana ve iki sentetik listrik
normal faydan olusan bir fay
velpazesi



Tektonik tasinma yonu
Transport direction s

/' hanging wall

‘}1 breakaway '\ shortcut normal fault

clelele T listric fan

hanging wall
(allochthon)
roof detachment

e T e e duplex

.............................................

Extension system

Breakaway: Kopma

Listric fan: Listrik yelpaze (burada sentetik yelpaze olarak)

Rider: Binici

Basal detachment: Taban kurtulma fayi Footwall: Taban bloku (otokton)

Roof detachment: Tavan kurtulma fayi Hanging wall: Tavan bloku (allokton)
Duplex: Dubleks
Antithetic fan: Antitetik yelpaze




. Bunlar tektonik

uzama esnasinda nasil davranirlar?

Diuzlemsel sentetik fay takimi



Genellikle sahada tesbit edilebilen normal fay
parametreleri




X

Dominolar gibi yatmis, normal fay bloklari: Tempe, Arizona, ABD
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Dizlemsel, egim atimli normal faylar. Bunlarin bolgesel dlcekte olanlari
takim halinde calistiklari zaman, hem faylar, hem de onlari siniirlayan
bloklar, yatay eksenler etrafinda donmek zorundadirlar.




Domino-tipi normal fay sistemlerinin calisabilmesi
icin en az bir listrik normal faya ihtiyac vardir




Bir listrik normal fay Uzerinde
gelisen domino tipi normal fay
sistemi



Dizlemsel egim atimli
normal fay takimi (domino
tipi faylanma)

/)

Yuzeyde sorun yok!

Derinde sorun var: Bosluk Wernicke 1982
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Faylari teker teker asagiya dogru izleyelim: Bosluk sorunu iki sekilde
¢Ozulmus: 1. Fay asagi dogru listriklesmis 2. Fay lzerindeki atim kayag
icinde minik kayma zoncuklarina dagitilarak karsilanmis.



Faylanma o6ncesi durum

Faylanma baslamis

BN

s

Alt kabuk akiyor

Suregelen faylanma: Bloklar
ve faylar déntyor

s

/

Burada donen bloklarin
alt uclarinda ortaya cikan
bosluk sorunu alt
kabugun akarak
bosluklari doldurmasi
sonucu ¢ozulmus.

Bu tlr bir geometri Dogu
Afrika Rift vadilerinin en
gliney ucundaki Malawi
(eski adiyla Nyassa) Golu
cevresinde gozlenen 30
km derinlikteki
depremlerle
belgelenebilmistir.
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Domino stili faylanmada hem bloklarin hem

de faylarin donmek zorunda olduklarina
bilhassa dikkat ediniz!



Faylanma
oncesi
durum

ik fay %%%%Q% ilk fay takiminin fayi

takiminin ikinci fay takimi
yarattig : faylari bunlar

yamulma

ikinci fay takiminin
yarattigl yamulma

Surekli uzama altinda olusan ilk faylar donerek uzamanin gerektirdigi atimlari
karsilayamaz hale gelince ikinci bir fay takimi meydana gelir ve yeni bloklar olusturur.
Bu bloklar da ayni ilk olusanlar gibi donerler.




(a)

Yandaki sekil, takla atan faylarin
taninamamasindan kaynaklanan yanlis bir
restorasyonu gostermektedir. Burada elde
edilen uzama %10’dur. Halbuki gercek
uzama % 330’dur!

’ Embriyonikfaylar
.+« Olu faylar
e

> Faal faylar
o 5 et ]
Faylanma 6ncesi yiizey

[ Faylanmayla eszaman |
I Faylanmayla eszaman |l

Faylanmayla eszaman IlI




Clarendon

Meadows
Fault

Willunga
Noarlunga Fault

Embayment ‘
Embayment 203874_003

Domino stilinde olusan diizlemsel egim atimli normal
faylar haritada genellikle duzlemsel degillerdir. Burada
Guney Avustralya’daki Adelaide fay sisteminin bir blok

diyagrami gorulmektedir.
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Domino stili faylanmayla carpilmis bloklar: Triyas-Jura Blomidon Formasyonu, Nova
Scotia, Kanada.
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Domino-stili garp|Im|§ normal fay bloklari: Misir
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Kapakli kuzeylnde dibrhl»n‘o stili fayIayIa gap|I|§ normal fay bloklari,
bati Turkiye







ili carpilmis normal fay bloklari

Ankara kuzeyinde domino st



Ankara kuzeyinde volkanitler icerisinde domino stili faylanmis bloklar
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Faylanmayla dénmus ve bastan faylanmis volkanitler. Ankara kuzeyi
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Ankara kuzeyindeki normal faylanmis volkanitler icinde

gelismis cok genis bir tahrip alani



Ankara kuzeyinde normal faylar: detay




Suves Korfezinin KD kenarinda Normal Faylar




Relay faylarina Turkce “nakil faylar”
denebilir, cinklu bunlar hareketi
birinden digerine nakleden faylardir.






Disey donme ekseni

Ana fay dogrultusuna (_ >

paralel uzama (

Faylar ve catlaklar

=
™~

......
.....

Yatay donme

: RIS eksenleri

Bolgesel uzama

Uzama tektoniginin egemen oldugu bir alanda normal faylar arasi nakil alaninin yapisal jeolojisi




Location of
future breach?//

Fossen, H. ve Rotevatn, A,,
2016, Fault linkage and
relay structures in
extensional settings — a
review: Earth-Science
Reviews, c. 154, ss. 14-28

7

Yandaki sekil bu
makaleden alinmistir. Relay
yapilari hakkindaki en
faydali kaynak bu
makaledir. Pek cok arazi
orneginin tartisildigi bu
makalenin okunmasi

: hararetle onerilir.
Murchison

Field ~><_




Radal

N
\\ fractures

100715 100°30° 100715

Querétaro grabeni icinde bir relay fay alani, Meksika
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Relay (=nakil) alanlarinin Ingilizce
terminolojisi
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Ruzizi yari-grabenleri

. Kuzey Kigoma
\yari-grabeni
H |Dogu Kigoma
’L yari-grabeni

] Gliney Klgoma

Marungu \
yari-grabeni

Mpulungu yari-grabeni

ﬁ
OO0 km

Dogu Afrika
Rift Sistemi
icerisindeki
Tanganyika
Riftinin
icindeki listrik
egim atimli
normal
faylarla
sinirlanmis
yari-grabenler



Ruzizi yari-grabenleri

Kuzey Kigoma
yari-grabeni

» |/Dogu Kigoma

yari-grabeni
N
{GUney Kigoma
"\, vari-grabeni
\\\
Kalemie \\>
yari- (
grabeni| , \
ah
Marungu V'
yaritgrabeni

\!
Mpuldngu yari-grabeni \
o J
h 100 km

LUKUGA MAHALI ZONGWE



Cuyana
Havzasl,
Arjantin
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X-faylari: harita ve kesit
gorunumleri
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Grand Teton ve Yellowstone oblik topografya
haritasi



Grand Teton Mount Moran
12,608 ft.

Rendezvous .\Igunmln 13.270 1.

2.8 and 1.5 billion year old crystalline basement: granitic and metamorphic rocks.
540 to 245 million year old rocks primarily deposited in a deep ocean: limestone,
sandstone, shale and dolomite.

245 to 66 million year old rocks deposited mainly in a shallow ocean: siltstone,
limestone, sandstone, gypsum, conglomerates, coal beds and shale.

60 million to 3 million year old voicanic conglomerates, tuff, clay stone, sandstone
deposited in shallow lakes accompanied by local volcanism.

2 million year old rhyolite and welded tuff deposited during Yellowstone’s first
giant, caldera-forming volcanic eruption.

150,000 to 14,000 year old glacial outwash and till deposited by glaciers.

1.6 million year old to present, landslide and stream deposits, gravel, sand and
alluvium.

Grand Teton jeolojik blok diyagrami



Crustal

¢

Stretching

3

miles

Scll Level <

Teton fault
Jackson Lake

Mountain uplift

Valley subsidence

Grand Teton blok diyagrami ve kesiti

Stretching




GRAND TETON
NATIONAL PARK

AT Grand Teton faal tektonik
haritasi




Jackson GoOlu ve Grand Teton silsilesi



* Jackson Golu ve Grand Teton silsilesi gliney ucu



Jackon Goli derinlik
haritasi
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Teton Range’ in nasil olustu
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Teton silsilesi



Teton silsilesi 6nunde gozlenen morenler ve fay diklikleri



T

-

TN
Moran Canyon gld@ 3

\Jackson£7 Hole
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Buzul caginda Teton’un gorunusu



Grand Teton

Mount St. John

Jenny lake’in olusumu. Bir normal fay ve morenler ile
sinirlandiriimis



Jenny Gol{



Sierra Range Basin _Colorado

Nevada {exposed rock) (alluvium-filled) /' Plateau

The Desert
Realm

Flat-lying
strata

& o &
0 i
/ The desert of the Basin and Range Province in Utah,
Normal fault  Neyada, and Arizona consists of alternating basins
(grabens or half-grabens) separated by narrow ranges
(tilted fault blocks). The Sierra Nevadas, underlain lang

Granite

Tipik ‘Basin and Range’ topografyasi




Range Basin Range Basin

Pediment Inselberg

PN
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‘Basin and Range’ ‘de morfolojik gelismeler
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Wasatch cephesi
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Wasatch cephesi diyagrami
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Ucgen facetalarin olusumu
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Sek. 172 — Fay dikliklerinin tekdmiilii (Davis'e gore Strahlerden). Soldan saga dogru:

I — Baslangi¢ safhasi ve fay dikligi. 2 — Olgunluk safhas baglarinda durum. Yanlma,

fay fagetalan ve birikinti konileri. 3 — Olgunluk safhasi sonlannda durum. 4 — Ihtiyarlik
safhasinda durum,

Fay dikliginin morfolojik evrimi




Oblik fay Uzerinde tUc¢gen facetalarin gelisimi



Death Valley basitlestirilmis tektonik haritasi



Death Valley yalanci
renklendirilmis uygu
goruntusu
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Death Valley ortasinda ki volkanitler zefine-yaAnaI atim
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Black Mountains ’d.e oIl§ ké‘plumbaéa sirti fay



Death Valley’de dusuk acili normal Fay



Kaplumbaga sirti ve dustk acili
normal faylarinolusumu




Kaplumbaga sirti
faylarini kesen
normal faylar

(Death Valley, Black

Mountains)



Black Mountains ‘ de bir Normal fay



Normal bir fayin
fay aynasi
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Fernes Creek Depremi fayi
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Death Valley’de bir altvyal yelpaze



A typical alluvial fan.

foot

MAP VIEW

RADIAL PROFILE

TRANSVERSE PROFILE

Bir altvyal yelpazenin
morfolojisi



Death Valley ‘de bir deprem fayi basamagi ile kesilmis altvyal
yelpaze



Death Valley ‘de bir deprem fayi basamagi ile
kesilmis altvyal yelpaze



Moffat Ranch Rd.

X.5,207 ft.
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Owens Valley Sierra Nevada ‘nin gorunusu



old Owens Lake Lone Pine Creek Alabama Hills
shorelines

Mt. Langley Mt. Whitney 1872 break

Diaz Lake Lone Pine

Fay
basamagi
(Owens Valley)




Mt. Whitney Mt. Williamson

Lone Pine | Alabama Hills

Fay basamagi (Owens Valley)




Whitney Portal Rd. 1872 scarp offset old Los Angeles

parking area | stream channel Aqueduct

Owens Valley 1872 kirigi



Hi!ton Creek fault

Hilton Creek Fayi
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Hilton Creek Fayi



Hilton Creek Fayi



Owens valley 1872 kirigi
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Tanzanya’da Dogu Afrika Rift Vadisi omuzlari



Izlanda’da Atlantik ortas
riftlerinden cesitli manzaralar
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Izlanda’da Atlantik ortasi riftlerinden gegitli manzaralar



Obsequent
fault-line

Fay dikliginden
obsekant ve resekant
fay dikliklerinin

olusmasi




YANAL ATIMLI FAYLAR

A. M. Celal Sengor



Dilsey atim yok o, | Faymnyeryuzindekiizi

Fay (Zlemi \ 01
Fay atimi (yanal atim)

Yatay makaslama gerilmesi faylari

(Burada da fayi yaratan gerilme sistemi
bellidir)




Bugln bitdn dinyada arazide kullanilan terminoloji burada
gosterilen disiplinli adlamaya uymaz. Bunun ¢ok aci sonuclari
gorulmustur. Kesitte gordigu bir ters fay1 gercekten bindirme
sanan veya kesitte gordugu bir normal fayi gercekten faya dik
bir uzam Urinl zanneden sayisiz jeolog cok ciddi yanhslar
yapmislardir.

Hala pek cok ders kitabinda ters fayin (reverse fault) 45°°den
bluylk egimi olan daralmali faylar icin, bindirmenin (thrust
fault) icin ise daha dusuk acili faylar icin kullanildigi gibi zirva
iddialar vardir. Halbuki bu iki terim iki degisik adlama
grubunun terimleridir ve fayin degisik 6zelliklerini dile
getirirler. Bunlardan kacinmamiz gerekmektedir. Yoksa iki
insandan bahsederken birine mesela erkek digerine ise uzun
boylu demek gibi birbiriyle karsilastirilmasi imkansiz terimler
kullanms oluruz.



Ancak butdn dinyadan ayri bir terminoloji
kullanmak da baskalari tarafindan anlasiimamizi
imkansiz kilar. Onun icin, ben size yayinlarimda
kullandigim terminolojiyi 6nerecegim:

1 Egim atimli normal fay icin sadece normal fay.
2 Egim atimli ters fay icin bindirme (bunun yuksek
veya dusuk acili bir bindirme olup olmadigini

bildirmenizde yarar vardir).

3 Yanal atimli fay icin sadece yanal atimli fay.



Simdi kisaca faylanma esnasinda gelisen yapilara
bakalim.






















A  Yukarida: Dasht-i Bayaz depremi kiriklar, iran; asagida deneysel kiriklar

Tchalenko, J. S. 1970 Geological society of America Bulletin, cilt 81, ss. 1625-1640.



Kayma yamulmasi esnasinda
olusan yapilar olcekten
bagimsizdir. Onun icin

deneysel olarak da taklid
edilebilirler.



D=27.20 mm

0=36.00 mm
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Wilcox et al., 1973













l-yanal kayma hatti Gzerinde gelisen yapiciklar




in detayi

I resm

k

Q
O
c
@)
-

B




Anti-Riedel faylari

KAYMANIN FAJXAL'\L'\SQ'I\'C'IN FAYLANMANIN
BASLANGICI S DURAYLI HALE GELMESi

Riedel, Tchalenko ve Wilcox ve digerlerinin
yvaptiklari deneylerin 6zeti



N Acilma catlakian
'\ Ana fay dizlemi

/
/
Fay brest o f
/ l"
Pullanma ve folyasyon

Mineralizasyon belgesi i /
Ufstarsma Bilgasi - — 7 Alma cotlags
Max. deformasyon
#am

Tavan blogu

Faylanma esnasinda gelisen yapilan ilkede her yerde aynidir. Fay turtine gore
farketmez. Onun icin genelde faylanmanin evrimini bir kere 6grenmek yeter.
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Riedel faultsi

ONSET OF FAULTING STABILISATION OF
INITIAL STAGE THE FAULT

OF SHEARING

Strike-slip fault systems do not pop into existence whole. They
undergo stages of evolution before a through-going fault
materialises. During this process the shear zone narrows.
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Tethyside accretionary

’ v
complexes )/'




Alluvium (Pleistocene- S

Holocene)
Quatemary dacites and

andesites
Pliocene conglomerate
I (w/ some Pleistocene)
Upper Miocene-Lower

Golova Basin . | T " 1 Pliocene lacustrine marls
and claystones

Uiy o (N RRENL 2] conglomerses
-~

-7 ] Neogene lacustrine
— deposits

Pre-Tortonian Tertiary
volcanic rocks

Eocene flysch

Upper Cretaceous
volcanics and
volcaniclastics

Upper Cretaceous
Sandstones

Upper Jurassic-Lower
Cretaceous limestone
Pre-Tertiary Mafic
volcanics

Bayrami¢ Basin  »

y -~ —T] Permian limestones
y Serpentinite .
———— ‘
Schists
20 mm/a

Mélange
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The North Anatolian Shear zone 10'(Im Ovacik Fault

Late Miocene-Pliocene basins ® 12
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Quaternary basins
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Tethyside accretionary
complexes
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Tethyside accretionary
complexes
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TIME OF CRATONIC RIGEFACTION OF THE CONTINENTAL LITHOSPHERE
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Geological map of Switzerland by Arnold Escher von der Linth and Bernhard Studer (2nd edition,
1869)
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Arnold Escher von der Linth (1819-
1882)

DIE

SENTIS-GRUPPE

YON

ARNOLD ESCHER V. D. LINTH

FTEXT ZUNIL SPECIALKARTE DES SENTIS

BERN
COMMISSION BEL L. DALP

Escher (1878)
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Published version edited by Casimir
Moesch (1878): “Whetever that is good
in it is from Escher, whatever wrong is

from Moesch” (Heim, 1919)

Field notes by Escher: September 1854




Sax-Schwendi fault at
Bogarten




Sax-Schwendi Fault in the field:

Bogarten-Liicke

Lower
Cretaceous

Middle
Cretaceous

Albian

Upper Cretaceous
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Escher («corrected» and published by C. Albert Heim (1905) The Sax.—Schwendi Fault
Moesch 1878) properly recognised






Sax-Schwendi

Fault in the field
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Suess: Das Antlitz der Erde, v. 1a (1883);

116 DISLOCATIONS [Paxr s
Eng“sh ed|t|on 1904: The Face Of the Earth on one side of the dividing plane are more erowded together, and show

& grester tendency to form overfolds than those on the other,

These surfaces of separation have a most important bearing on the
origin of folded mountain chains

ischer, of noble and undying memory, when explaining to me in
1854 the folded structure of the Sintis, pointed with particular
emphasis to a little face of rock in the neighbourhood of Wildkirehll,
which appeared to form part of o fissure cutfing transversely sems
the folds. When in 1857 he described the six folds of the Sintis befory
the Helvetian Society of Natural Sciences at Trogen he said: * Wheress
in the longitudinal divection of this chain no faunlts oceur, on the other
hand fissures transverse to it may be observed, which often travess
the whole mountain chain, as for instanee that from Wildkirehlein to the
villey of the Rhine. In these transverse clefts the polishing of the
fractured surfaces, as well as their dislocation, may be observed.

Escher also made the following entry in his notebook when visiting
the Raseniiuli: The Valangien (near the Bogarten-Furkeli), as well s
the Neocomian, presents s number of horizontal plide-surfaces; and it
i extremely probable that this ridge, with its slickensides, is merely
o purt of a long fault running north snd south, on the course of which
the Wildkirchlein-Bommer fault, the little Stifelpass, and the Krinnenpas
{Fithlen-Saxerweg) also lis 1

Lot us emphasize the following points in this first example: the striks
towards the north (slightly to the west), at right angles to the direction
of ull the folds, the great length of the line and the horizontal striation

of the slickensides; these are the three fundamental characters of all
L £ 431 |

Jaceard’s works on the Jura of the Vaud and Neuchitel reveal the
presence of a much more important transverse line in this region
From the southern border of the ehain, passing close to the northe
eastern end of the Lae de Joux end thenee northwards through Hépitaus
nearly as far as Pontarlier, a disturbanee is visible in the eourss of the

folds of the Jura; this is most wviclent in the south, and seems to
Eduard SUESS (183 1_ disappear towards the north.

It is eharacterized in tho south by the

vecurrence of short chains running north and south: Jaceard, in 1869,
19 14) was uncertain whether these were to be rogarded as independent chaing

or merely as the deflected extremitios of the folds lying to the west of
the disturbance, Further observidion has established the Intter view
s correet; on this grest line of dislocation, therefore, which runs north
and south, the inner folds of the Jurs have been dragged along al right
nl/:!,'(‘"r to the strike.

A, Ischerv, d, Lanth, Geoiogische Besehretbung d. Sentis-Grappe (edited by Mossoh);
Beitr. yur geol. Kurte der Schweis, 1878, X111, pp. 71, 281,

Suess: Memoirs 1916




Sebemutische Darsiellung

Faltenbitschels dos Juragebirpes

Structure of the Jura Mts

The Pontarlier strike-slip fault as mapped by Samuel after Heim (1915)

Auguste Jaccard (1833-1895), published in 1838 and
referred to by Suess in 1883 as a strike-slip fault.

JACCARD
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Sebemutische Darsiellung
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Mt Larmont
anticline

Axe anticlinal
Faille, décrochement

Terrains récents

Molasse
Crétace

Jurassique

The watergap (/a Cluse) of Pontarlier located on the
strike-slip fault (Aubert’ s map,1959)




Wilson, J. T., 1965, A new
class of faults and their
bearing on continental
drift: Nature, cilt. 207, ss.
343-347.




Lotze, F., 1937, Zur Methodik der Forschungen UGiber saxonische Wilson, 1965
Tektonik: Geotektonische Forschungen, v. 1, pp. 6-27.
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Suess, E., 1875, Die Entstehung der Alpen, Braumdiller,
Wien, 168 ss.
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