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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
Tektonik Tectonics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | U%/g“'a.mla tagorat“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
JEO 411E 7 2,5 7 2 - 1

Béliim / Program Jeoloji Miihendisligi

(Department/Program) | Geological Engineering

Dersin Tiirii Zorunlu Dersin Dili Ingilizce

(Course Type) (Compulsory) (Course Language) ] (English)

Dersin Onkosullar1 | Yok

(Course Prerequisites) | (None)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

9
(Course Category 70 20 - 10
by Content, %)

Dersin icerigi

(Course Description)

Tektonik, Yer, Yer kabugu veya Yeryiizii’'ndeki biiyiilk alanlarin bileseni, yapisi, kokeni ve
evrimini inceleyen bilim dalidir. Son yillarda evrende ki maddesel nesneler iizerinde yapilan
benzer galismalarda bu bilim dalinin uygulama alanlar1 arasinda yerini almistir. Dersin ilk kismu,
kitasal riftler, okyanus agilma merkezleri, transform faylar, dalma-batma bélgeleri ve ¢arpismali
orojenik kusaklar ile ilgili sistematik anlatim igerir. Ikinci kisimi ise, diinyada degisik tektonik
diizene sahip bolgelerin tektonik evrimleri {izerine yogunlasmaktadir. Ozetle bu ders, rejyonel
tektonik analizi ve litosferin jeodinamik evrim sentezini yapabilmek i¢in gerekli kavram ve
tekniklerin dgretilmesini icermektedir.

Tectonics is the science about the composition, structure, origin, and evolution of the Earth, its
crust, or large regions of the Earth. Last decades it encompasses similar studies of material
objects in the Universe. Tectonics integrates results of almost all geosciences. The first part of
the course consists of lectures giving a systematic overview of continental rifts, oceanic
spreading centers, transform faults, subduction zones and collisional orogenic belts. The second
part of the course concentrates on the tectonic evolution of region originated in different tectonic
settings. This course provides training in the concepts and techniques required for regional
tectonic analysis and synthesis of the geodynamic evolution of the lithosphere.

Dersin Amaci

(Course Objectives)

1. Yeri olusturan baslica tektonik birimlerin dogast;

2. Yer’in i¢ yapisi ve bunun giiniimiiz tektonigi tizerine etkileri;

3. Levha simirlarinda meydana gelen jeolojik siirecler;

4. Gezegenimizin iyi ¢alisilmig bolgelerinden jeolojik tarihi ve tektonik yapilarin analizini
iceren Orneklerin verilmesi

1. Nature of the main tectonic units constituting the Earth;

2. Deep structure of the Earth and its influence on present-day tectonic activity;

3. Geological processes operating at the plate boundaries;

4. Examples of analysis of geologic history and tectonic structures taken from well studied
region of our planet.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Yerkiirede ¢alisan tektonik siireclerle ilgili temel bilgiler ve levha hareketlerinin meydana
getirdigi afetlerin anlasilmasi;

2. Modern tektonik yontemleri ve ¢ikarimlari sonucu bilimsel hipotez yaratma ve sinama
becerisi

3. Veri toplama ve bu veritabanlarindan ¢ikarim kurgulama becerisi

4. Genel olarak doga bilimleri ve tektonik ile ilgili bilimsel kitaplar ve makaleleri kavrama
becerisi

5. Jeoloji veya ilgili alanlarda gelecek ¢aligsmalar i¢in hazirlik

1. Basic knowledge of tectonic processes operating on the Earth and understanding of the
hazards produced by plate motions;

2. Methods of modern tectonic studies and their implications including the ability of creating a
scientific hypothesis and its testing;

3. The ability to collect relevant data and extract information from relevant databases;

4. Comprehension of scientific books and papers dealing with natural sciences in general and
tectonics particularly;

5. Prepared for future study in geology or related fields.




Ders Kitabi Moores, E. M. and Twiss, R. J., 1995. Tectonics, W. H. Freeman and Company, New
(Textbook) York. 415p.
Diger Kaynaklar 1) van der Pluijm and S. Marshak, 2004. Earth structure: Introduction to structural

(Other References)

geology and tectonics, W. W. Norton & Company, New York, 656 p.

2) van der Pluijm and S. Marshak, 2004. Earth structure: Introduction to structural
geology and tectonics, W. W. Norton & Company, New York, 656 p.

3) Kearey, P. and Vine, F. J., 1996. Global tectonics, Blackwell Science, 2" edition.

Odevler ve Projeler

(Homework & Projects

Toplam 3 ddev.

Three homeworks.

Laboratuar Uygulamalar

(Laboratory Work)

Deprem sonrasi sismik kayitlarin anlasilmasi ve temel deprem odak mekanizma
coztimleri, vektorel analiz, iiclii eklemlerin anlasilmasi (durayl ve duraysiz tiglii
eklem analizleri), tektonik yapilarin evrimi, rotasyon kavrami, Euler kutbuna gore
biiyiik kitasal kiitlelerin rotasyonu.

Interpretation of seismic records and fault mechanism solutions; vector analysis,
understanding triple junctions (stable and unstable triple junction analysis), evolution
of tectonic structures, concept of rotation, rotation of continents with respect to an
Euler’s pole.

Bilgisayar Kullanim

(Computer Use)

Odevlerin hazirlanmast sirasinda Word ve Exel gibi Ofis, CorelDraw gibi vektérel
¢izim yazilimlarinin kullanilmasi.

The computer programs such as WORD, EXCEL, CorelDraw are encouraged in
homework assignments.

Diger Uygulamalar

(Other Activities)

Biitiin derslerde bir 6nceki dersin kavranmasi ve derse katilimi arttirmak igin
gerceklestirilen kisa sinav uygulamalari. Ogrencilere verilen ddevlerin kontrol
edilmesi ve hatalarii fark etmeleri i¢in 6grencilerin incelemesine agilmasi.

During almost all lessons students are given quizzes to encourage comprehension of
the previous lecture and lecture attendance. Corrected homework assignments are
available to the students.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 1 30

(Midterm Exams)

Kisa Sinavlar 10-13 10

(Quizzes)

Odevler 3 15

(Homework)

Projeler -

(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 45
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris: Tektonik ve Yapisal jeoloji; Modeller, Diinya’nin i¢ yapist 1,4-5
2 Tarihsel ¢aligmalar 1,4-5
3 Veri Kaynagi: jeolojik yontemler (stratigrafi, yapisal jeoloji, jeokimya, vb.), jeofizik yontemler 2,3,5
(sismik yontemler, magnetic yontemler, gravite yontemleri, elektrik yontemleri, jeotermal
yontem)
4 Yer’in kdkeni: meteoritler, Yer’in kimyasal bileseni, yogunluk yapisi ve gezegenlerin olusumu 1-3,5
5 Yer’in hiz yapisi: Okyanusal ve kitasal kabuk, ¢ekirdek ve manto, Litosfer ve astenosfer, 2-5
deformasyon mekanizmalari, izostazi
6 Kitalarin kaymasi ve levha tektonigi: Kitalarin geometrik rekonstriikstiyonu, Jeolojik kanitlar; 1,2,5
Paleomagnetizma; Levhalarin goreceli hareketi, Mutlak levha hareketleri; Uclii eklemler,
Paleotektonik rekonstriiksiiyon yontemleri
7 Deniz taban1 agilmasi: Okyanus sirtlarinin morfolojisi, hizli ve yavag agilma merkezleri, 1,2,5
magmatik odalar, magnetic anomaliler ve magnetostratigrafi, ofiyolitler
8 Transform faylar: Transform faylar ve okyanuslardaki kirik sistemleri, hizli ve yavas agilma 1,2,5
merkezlerindeki transform faylar, transform faylarin kokeni, kitasal transform faylar, transtension
ve transpresyon
9 Dalma-batma zonlar1: Dalma-batma zonlarinin derin yapisi, dalma-batma zonlarinin s1g yapist, 1,2,5
dalma-batma zonlarinin tektonik elemanlari; magmatik yaylar, yayoni havzalari, yigisim
kamalari, yayardi havzalari
10 Carpigsma: Yay-kita vey yay-yay ¢arpismasi: kita-kita ¢arpismasi; ¢arpisma deformasyonu; 6niilke | 1, 2, 5
havzalari, kivrim ve bindirme kusaklari, kristalen g¢ekirdek zonlar; kagma tektonigi
11 Kitasal riftler: Riftlerin siniflandirilmasi, riftlerin kokeni, kitasal ayrilma, gnaysik domlar, manto 1,2,5
sorguclari
12 Prekambriyen kalkanlari, Arkean ve Proterozoyik tektonigi, Kitasal platformlar 2-5
13 Orojenik kugaklar: Kuzey Amerika Kordileryasi, And-tipi dag kusaklar 2-5
14 Orojenik kugaklar: Alp ve Himalaya tipi dag kusaklar1 2-5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Tectonics and Structural geology; Models; Interior of the Earth. 1, 4-5
2 Historical perspective. 1, 4-5
3 Source of data: geological methods (stratigraphy, structural geology, geochemistry, etc.), 2,3,5
geophysical methods (seismic methods, magnetic methods, gravity methods, electrical
method, geothermal method).
4 Origin of the Earth: meteorites, chemical composition of the Earth, condensation and 1-3,5
accretion of the planets
5 Velocity structure of the Earth: Oceanic and continental crust; Core and mantle, Lithosphere 2-5
and asthenosphere, Deformation mechanisms, Isostasy
6 Continental drift and plate motions: Geometrical reconstructions of continents; Geological 1,2,5
evidence; Paleomagnetism; Relative motion of plates, Absolute plate motion; Triple junction,
Methods of paleotectonic reconstructions.
7 Seafloor spreading: Morphology of mid-oceanic ridges, Fast and slow spreading centers, 1,2,5
Magmatic chambers, Magnetic anomalies and magnetostratigraphy, Ophiolite.
8 Transform faults: Transform faults and fracture zones in oceans, Transform faults of fast and 1,2,5
slow spreading centers, Origin of transform faults, Continental transform faults, Transtension
and transpression
9 Subduction zones: Deep structure of subduction zone, Shallow structure of subduction zone, 1,2,5

Tectonic elements of subduction zones; Magmatic arcs, Forearc basins, Accretionary wedges,




Back-arc basins

10

Collisions: Arc-continent and arc-arc collision; continent-continent collision; collisional
deformation; foreland basins, fold-and-thrust belts; crystalline core zones; escape tectonics

1,2,5

11

Continental rifts: classification of rifts, origin of rifts, continental splitting, metamorphic core
complexes, Mantle plumes

1,2,5

12

Precambrian shields, Archean and Proterozoic tectonics, Continental platforms

2-5

13

Orogenic belts: The North American Cordillera; Andean-type mountain ranges

2-5

14

Orogenic belts: Alpine and Himalayan type of mountain ranges

Dersin Jeoloji Miihendisligi Programiyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1|2

MATEMATIK, FEN VE MUHENDISLIK BILGILERINi KULLANMA BECERISI

DENEY TASARLAYIP YURUTEBILME VE SONUCLARI ANALIZ EDIP YORUMLAMA BECERISI

BIR SISTEMI, URUN BILESENINI VEYA PROSESI ISTENILEN GEREKSINIMLERI
KARSILAYACAK SEKILDE TASARLAMA BECERISi

R P

COK DISIPLINLI TAKIM CALISMASI YURUTEBILME BECERISI

MUHENDISLIK PROBLEMLERINI BELIRLEME, FORMULE ETME VE COZME BECERISI

MESLEKI VE ETIK SORUMLULUKLARI KAVRAMA BECERISI,

ETKIN SOZLU VE YAZILI ILETISIM KURABILME BECERISI

x| X

T |—D ([ O |T (D

MUHENDISLIK COZUMLERININ KURESEL, EKONOMIK, CEVRESEL VE SOSYAL
ETKILERINI ANLAMA BECERISI

YASAM BOYU OGRENIM GEREGINI ANLAMA VE IHTIYAC DUYMA

GUNCEL KONULAR HAKKINDA BILGI SAHIBI OLMA BECERISI

x\—-

MUHENDISLIK UYGULAMALARI ICIN GEREKLI TEKNIKLERI, BECERILERI VE MODERN
MUHENDISLIK ARACLARINI KULLANABILME BECERISI

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Geological Engineering Curriculum

Level of

Program Outcomes Contribution

1

2| 3

an ability to apply knowledge of mathematics, science, and engineering

X

an ability to design and conduct experiments, as well as to analyze and interpret data

X

an ability to design a system, component, or process to meet desired needs

an ability to function on multi-disciplinary teams

x

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

S|Q =[O0 |T|lD

the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

N+

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools
necessary for engineering practice.

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date)

23.7.2009

Imza (Signature)




