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Gilineydogu Zagros bolgesinde (Bandar Abbas bolgesi) bulunan ge¢ Kretase yash istif, sedimanter
fasiyeslerdeki belirgin degisiklikler ve kalinliktaki yanal farkliliklarla karakterize edilir. Bu yanal
degisiklikler depolanma ortaminda kama sekillidir ve giineybatidan kuzeydoguya dogru asamali olarak
genigler. Kama sekilli yapilar Arap platformunun giineydogu kenari boyunca gelisen havza onii
sedimanlariin depolanmasi ile dogrudan iligkilidir. Birbirini kesen 2 adet GB—KD gidisli bolgesel
Olcekteki hat boyunca 6 ylizey 0lciilii kesiti ve bunlar1 temsil eden 14 yeralt1 6l¢iilii kesiti alinmstir.
Bolgesel dlgekteki GB—KD gidisli hatlar s1g deniz karbonat platformundan (Senomaniyen—Konisiyen)
derin deniz (Santoniyen—Mestirihtiyen) arasinda bir gecis gosterir. Ayrica bu hatlar sismik
profillerinde gozlenen geometriler agisindan da karsilastirilmastir.

Geg Kretase boyunca Bandar Abbas bdlgesinde ki depolanma kayitlar1 3 farkli tektono-sedimanter
faza ayrilmistir. Herbir faz farkli birkac sedimanter istiften olugsmaktadir. Faz 1, Albiyen—Konisiyen
(istif 1-4) yash bir s1g deniz karbonat platformundaki sedimantasyon bakimindan zengin ve havza igi
olusumlar gosteren Sarvak formasyonunun Mauddud ve Ahmadi iiyeleridir. Bazen bu sedimanter istif
tatlisu, pizolit igeren karbonat ¢okelleri, kirmizi killi toprak ve boksit tarafindan ortiilmiistiir. S1§ deniz
cokelleri baglica fazla miktarda bentik formanifer igeren vaketasi-pakettagindan olusur. Havza i¢inde
bulunan sedimanlar oligosteginid bakimindan zengin fasiyeslerin agirlikta oldugu ¢okellerdir. Deniz
seviyesindeki ve tuzluluktaki ostatik degisiklikler bu faz boyunca sedimantasyonu yoneten ana
etkenlerdir. Faz 1’ in sonunda, sedimantasyon artan oranda tektonik etki kontroliinde olmustur fakat
bir kag lokalitede pelajik ortamda depolanmustir.

Santoniyen—Kampaniyen yash faz 2, Arap platformundaki egimlenme ve bunu izleyen yiikselme
sonucunda gelisen KD yonlii kamalanma gdstermektedir. Bu zaman aralifi ¢aligma alaninin KD
kisminin biiyiik boliimiinde (Ilam ve Gurpi formasyonlari) havza onii ¢okellerinde tekrar gézlenir. En
kuzeyde bulunan Santoniyen—Kampaniyen yasli radyolarit ve ofiyolitlerin bu alanda yaygin olmasina
ragmen, Bandar Abbas bolgesi bu aralikta bazen kalkerli tiirbiditlerle aratabakali olarak gdzlenen
pelajik marnlarla karakterize edilir.

Faz 3 (Mestirihtiyen) kalinligin 6nemli yanal degisiklikler gosterdigi pelajik fasiyeslerin hakim oldugu
bir donemdir. Burada sedimanlar s1§ su 6zelliklerinde ve Omphalocyclus ve Loftusia yoniinden zengin
fasiyeslerin (Tarbur Formasyonu) ¢okellerini igerir. Ayrica bu faz boyunca, Bandar Abbas bolgesi
radyolarit ve ofiyolit igermemektedir. Fakat, kiy1 bolgesi giineydogu kesiminin biiyiik boliimiinde
¢okeller bulunmaktadir. Bu ¢okeller Amman Hawasina napindan tiremistir. Faz 3° {in bitimi
bolgedeki tektonizmanin yeniden aktif hale gelmesi ile karakterize edilir. Bu gelisim erken
Tersiyer’den beri devam etmektedir. Bu zaman dilimi Bandar Abbas bdlgesinin &zellikle kuzey
kesiminde ve biiyiik oranda slump ve gravite akmaklarinin izledigi normal faylanma ile temsil edilir.

Anahtar Sézciikler: Kretase, Zagros bdlgesi, Arap Levhasi, iizerleme, Oniilke havzasi
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The Late Cretaceous succession in the Southeast Zagros (Bandar Abbas region) is characterized by
distinct changes in sedimentary facies and lateral changes in thickness. Latter show a wedge-shaped
type in accommodation space that progressively extended from the southwest to the northeast. This
pattern relates to sediment deposition in a foreland basin depositional setting along the southeastern
margin of the Arabian platform. Six measured outcrop sections associated with 14 sub-surface sections
are organized in two SW-NE-trending regional transects, which show a transition from a shallow-
water carbonate platform (Cenomanian to Coniacian) to deep-water facies (Santonian to
Maastrichtian). The transects were also compared to geometries visible in seismic profiles.

The depositional history of Bandar Abbas region during the Late Cretaceous can be subdivided into
three tectono-sedimentary phases, which individually consists of several sedimentary sequences:
Phase 1 comprises the Albian to Coniacian (sequences 1 to 4) and is dominated by sedimentation in a
shallow-water carbonate platform and intrashelf basin setting of the Mauddud and Ahmadi members
of the Sarvak formation. Occasionally the sedimentary sequences are capped by fresh-water, pisolith-
bearing carbonate deposits, laterite soils and bauxites. The shallow-water facies mainly consists of
wackestone to packstone with abundant benthic foraminifera. The sediments deposited in the
intrashelf basins are dominated by oligosteginid-bearing facies. Eustatic variations in sea level and salt
movements most likely are the main steering factors that control the sedimentation pattern during this
phase. At the end of phase 1, however, sedimentation becomes increasingly influenced by tectonic
processes and at a few localities the sediments are deposited in a basinal pelagic setting.

Phase 2, Santonian to Campanian in age, shows NE-wards thickness wedging out as a result of flexure
and consequent uplift in the Arabian platform. The interval reappears again in the foreland basin
setting in the NE-most part of the study area (Ilam and Gurpi formations). Despite of more northern
Fars that radiolarites and ophiolites are the main constituents during Santonian and Companian,
Bandar Abbas region is marked mainly by pelagic marls in these time intervals, which occasionally
interbedded with calciturbidites.

Phase 3 (Maastrichtian) is dominated by pelagic facies with considerable lateral variations in
thickness. At places the sediments were deposited in shallow-water setting and consist of sediments
with a Omphalocyclus and Loftusia-bearing facies (Tarbur Formation). Also during this phase, the
Bandar Abbas area does not contain any radiolarite and ophiolite deposits. However, in the most
southeastern part of the offshore area some traces of obducted deposits were present that probably
were derived from the Hawasina nappes of Oman. The end of Phase 3 is characterized by the
reactivation of tectonics in the region. This process continues until the Early Tertiary. This period is
associated with normal faulting followed by the input of considerable amounts of gravity-flow
deposits and slumped sediments, especially in the northern part of the Bandar Abbas area.

Key Words: Cretaceous, Zagros area, Arabian Plate, obduction, foreland basin
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Shaikan Antiklinalinin Yapisal Analizi ve Tektonik Yorumu, Kuzey Irak

Nabeel K. AlAzzawi ve Saddam E.M. Al-Khatony

Jeoloji Béliimii, Musul Universitesi, Musul, Irak (E-posta: nabazzawi@yahoo.com)

Shaikan antiklinalinde kivrim geometrisi incelemesi, Harmonik (Fourier) analiz, diisey kivrim sitili
incelemesi, kalinlik degisim testi ve eklem sistemlerinin incelenmesini iceren yapisal analizler
yapilmistir. Bu antiklinal Irak 6niilke kivrim kusagr igerisinde yer almaktadir ve Ust Kretase’den
Miyosene bir zaman araliginda ¢dkelmis formasyonlar1 icermektedir. Bunlar Bekhme, Kolosh, Gercus,
Pli Spi, Fat'ha ve Injana formasyonlaridir.

Geometrik olarak, Shaikan antiklinali 5 enine kesit boyunca ¢aligilmigtir. Simetrik bir sekle sahip
oldugu ilk kesit disinda antiklinal asimetrik bir yapiya sahiptir. Giineye dalim gosterdigi ilk kesit
disinda, kiviim kuzeye dogru dalimlidir. Irak’ta, kuzey ve kuzeydogudan kaynaklanan bolgesel yatay
gerilme alani antiklinalin gliney veya giineybatiya dalimina sebep olmaktadir. Shaikan antiklinalinin
kuzeye dogru dalimi, yazarlari siitiir listrik fayinin varligini arastirmaya tesvik etmistir.

Antiklinal ekseni 3. ve 4. kesitlerde dogu-kuzeydogu yonelimli iken 1. ve 2. kesitlerde dogu-
giineydogu yonelimlidir. Fakat 5. kesitte tekrar ilk kesitlerdeki yonelime donmektedir. Kivrim ekseni
yonelimindeki degisiklikler, kivrim eksenini Oteleyen iki sol yanal dogrultu atimlhi faydan
kaynaklanmaktadir.

Kivrim seklinin kivrim gelisiminin bir gostergesi oldugu diisliniildiigiinde, Fourier analizi kivrimin
dalan kesimlerde az gelismis oldugunu ve chevronic-sinuzoidal sekle sahip oldugunu ortaya
koymustur. 3. kesitin yerlestigi orta kesimlerinde ise iyi gelismis bir sekle (Parabolik-yar1 Eliptik)
sahiptir ve sikigma bilesenli dogrultu atimli faylardan etkilenmistir.

Diisey kivrim sitili incelemesi, kivrim eksen yoneliminin biitiin kesitlerde Ust Eosen’den Alt
Miyosen’e siirekli saat yonii tersine ve Alt Miyosen’den Ust Miyosen’e saat yoniinde degistigini
gostermistir. Ayrica, bu eksen Bekhme, Kolosh ve Gercus formasyonlarinin kivrimlanan tabakalarinda
Pila Spi, Fat'ha, Injana formaslarindan farkli olarak 6zel bir yonelime sahiptir. Bu durum bir listrik fay
reaktivasyonunun gostergesi olarak diistiniilmektedir.

Siitiir listrik fayr Shaikan antiklinali ile bir arada bir yapi olarak diisiiniilmektedir. Bu durum
antiklinalin kuzeye dalimindan kaynaklanmaktadir. Faym varligi, tiim kesitlerde kuzey ve giiney
kanatlardaki formasyon kalinliklarinin karsilastirilmasi ile dogrulanmustir. 4. kesitteki analizler
Gercus’dan daha geng olan formasyonlarin giliney kanatta daha kalin oldugunu gdstermektedir. Bu
durum giineye egimli siitiir listrik fayin bir normal fay oldugunu géstermektedir. Bundan dolayi, taban
blogun goreceli olarak yiikselmesiyle antiklinalin kuzeye dogru daldig: diisiiniilebilir. Dahas1 kuzeyde
bir diger ters bilesenli fayin da kuzeye dogru senklinal olusumuna izin verdigi diisiiniilebilir.

Anahtar Sozciikler: kivrim, listrik fay, oniilke kivrimlari
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The Structural Analyses and Tectonic Interpretation
of Shaikan Anticline, Northern Iraq

Nabeel K. AlAzzawi & Saddam E.M. Al-Khatony

Geology Department, Mosul University, Mosul, Iraq (E-mail: nabazzawi@yahoo.com)

Structural analyses, including fold geometry, Harmonic (Fourier) analysis, vertical investigation of
fold style, thickness change test and joints survey were carried out on Shaikhan anticline. This
anticline is located within the foreland folds belt of Iraq and comprises formations ranging in time
span from the upper Cretaceous to the Miocene period. They are Bekhme, Kolosh, Gercus, Pli Spi,
Fat'ha and Injana formations.

Geometrically, Shaikhan anticline was studied along five transverse traverses. It appears as an
asymmetrical structure, except the area along the second traverse where it has a symmetrical form.
The fold verges towards the north, except the area along the first traverse, where it shows southward
vergence. In the foreland area of Iraq, the regional horizontal field stresses originated from north and
northeast caused the anticline to verge towards the south or southwest. The northward vergence of
Shaikhan anticline encouraged the authors to propose the presence of suture listric fault.

The anticline axis trends east—southeast in the area comprising the first and second traverses whereas
it changes direction to the east-northeastwards in the area of the third and forth traverses but returns
back to its first direction along the fifth traverse. The changes in the fold axis orientation were
attributed to two sinistral strike-slip faults, which displaced the fold axis.

Considering that fold shape is an indicator for fold development, Fourier analysis performed and
revealed that the fold has a low-developed shape at the plunges, and it has chevronic-sinusoidal shape.
While it has a high-developed shape (Parabolic- semi Elliptical) at the central part, which is located
along the third traverse; it is influenced by the transpression of the strike-slip fault.

The vertical investigation of fold style showed that the fold axis direction changed constantly
anticlockwise in all traverses from the upper Eocene to lower Miocene and it rotated clockwise from
the lower to upper Miocene. In addition, this axis has a specific direction in the folded strata of
Bekhme, Kolosh and Gercus formations which differs from that of Pila Spi, fat'’ha, Injana formations.
This is considered as an indicator of the listric fault reactivation.

The suture listric fault was proposed as associated structure with Shaikhan anticline. This is due to the
northward vergence of this anticline. The presence of the fault was confirmed by comparison of the
formation thicknesses, in all traverses, between the northern and southern limbs. The analysis in the
fourth traverse revealed that the formations which are younger than the Gerclis are thicker in the
southern limb. This further indicates that the south-dipping suture listric fault is of a normal type.
Therefore, it could be considered that the footwall was uplifted relatively and caused the anticline to
verge towards the north. And it may also be assumed that another fault of reverse type is located to the
north and allowed the northward syncline to be formed.

Key Words: fold, listric fault, foreland folds
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Azmur Antiklinalinin Cokevreli Kivrim Modeli, Kuzeydogu Irak
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Kuzeydogu Irakta yer alan Azmur antiklinalinin kivrim stili, kivrimi bastanbasa kat ederek
incelenmigtir. Bu ¢aligmanin amaci ana kivrimi ve onun yaninda gelisen kii¢iik 6gelerin olusumunda
ve degisiminde etkili olan tektonik olaylari ortaya koymaktir.

Inceleme alami Irak’in kuzeydogusunda bulunan Siileymaniye bdlgesinin kuzeydogusunda yer
almaktadir. Bu alan yiiksek kivrimlar ve bindirme zonlari ile glineybat1 Zagros kenet kusagi arasinda
bir smir teskil eder. Genel olarak, Azmur antiklinali KB—GD dogrultusu boyunca uzanan ¢ift dalimli,
pargali bir kivrimdir. Baskin olarak altere olmus karbonat ve killi seviyelerden meydana gelen geg
Kretase yash kayag ardalanmasindan olugmaktadir.

Kivrimin sinoptik m diyagramini boliimleyen ii¢ eksenel diizlem tanimlanmistir. Bunlar KB-GD
dogrultulu ve genel olarak KD’ya egimlidirler. Iki tanesi birbirine paralel olmasina ragmen, iigiinciisii
digerlerinden saat yoniinde saparak ayrilmaktadir. Bu geometri kivrimin devrilmesi sirasinda meydana
gelmistir. Gergekten, kiviimin GB parcasi agisal biikliim zonuna dikey konumda ve bu daha sonra
biikliim zonundan GB’ya dogru donmekte ve ayrilmaktadir. Bu yiizden kivrim bir tiir nap yapist
olarak kabul edilebilir; bu 6zelligi ile kivrim Irak’t {i¢ ayri tektonik parcaya ayrian tektonik alt-
boliimlemesinin bindirme kesimi i¢inde yeralmaktadir. Kivrimin {ig-eksenel stili, gelisiminde etkin
olan ii¢ ayr1 olaya isaret etkemektedir. Ilk olarak, Arap ile Iran bloklarinin ¢arpismasi ile KD-GB
yonlii ylizey gerilmeleri tabakalar1 yatay konumdan yukari dogru yamultmus, acik stilde kivrimin
baslangicini olusturmustur. Sonra dereceli olarak tek bir par¢a haline gelene kadar sikismiglar ve sonra
gilineybat1 parga diisey yonde donerek devrik pozisyon almistir. Ancak son evre kendisinden once
gelisen evrelerle karsilastirildiginda goreceli verev (oblik) gelismistir. Bu durum oblik ¢arpismadan ve
Arap blogunun Iran’a gore saat yoniiniin tersine hareketinden kaymaklanmaktadir.

Biikliim zonunda tipki Azmur antiklinalinin kanatlarinda oldugu gibi bir takim eslesik kiigiik kivrimlar
gelismistir. Bunlarin biikliimleri genel olarak iiggenimsi olup kanatlarin kenarlar1 ana kivrim
biikliimiinden uzaga dogrudur. Ana kivrimin kuzeydogu kanadinda bulunan kiigiik kivrimlardan biri
ilging sekilde kutu stili gostermektedir. Ters faylar, biikliimii veya kiigiik kivrimlarin dik kanatlarini
keserek bu problemi olusturmaktadir. Bu tiir kii¢iik kivrimlarin yerdegistirmis olabilirligi ana kivrim
icin antiklinorya karakteridir. Bu arada, ana kivrim geometrisi ¢ok agamali gelisimi desteklemektedir.
Kirectaglar1 igerisindeki ¢ort bantlari, bunlart g¢evreleyen birimlerin etkisiyle uyumsuz sekilde
kivrimlanacaktir. Bazilar1 fan sekilli kivrimlar gdsterecektir. Bu durum iki tip tabakanin birbirinin
tersine kalinliklar1 arasindaki fark ile olusabilmektedir. Ayrica, dzellikle ana kivrimin goreceli
yumusak kuzeydogu kanadinda ¢Ort bantlarmin arada sirada budin segmentlerine parcalandigi
goriilmektedir. Bu budin gelisimi kivrilmaya paralel gelisen ve ana yapmin yiikselmesinin son
evresine eslik eden agilma ile iligkilidir. Zirve kesimlerinde tabakalanmaya paralel gelisen damarlar
boylesi bir yiikselme olaymnin gostergesidir. Ancak budin sekillenmesi ana kivrimin glineydogu
kanadinin diisey kesimde, marn igerisine gomiilii kiregtaslarinda da gdézlenmektedir. Burada durum
sikismal1 gerilmeler altinda gelisen kivrimlanma olayi sirasinda tabakalagmayi desteklemektedir.

Anahtar Sozciikler: Azmur, budin, kiigiik kivrim, faz, «t diyagrami, Siilleymaniye
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Multiphase Folding of Azmur Anticline, NE Iraq
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Fold style characteristics of Azmur anticline, NE Iraq, were investigated throughout a field traverse
across the fold. The aim of study directed toward envisaging tectonic episodes responded for initiation
and modification of this main fold and its minor constituents.

The investigated area is located NE Sulaymania district, NE Iraq. It is at the border between high
folded and imbricate zones, southwest of Zagross collision suture of Arabia and Eurasia. Generally,
Azmur anticline is a double plunge fold extending in NW-SE direction. It is built of multilayered
sequence of upper Cretaceous rocks consisting predominantly of alternating carbonate and
argillaceous layers.

Three axial planes recognized upon partitioning a synoptic © diagram of the fold. They are trending
NW-SE and dipping toward NE in general. However, two of them are sub-parallel, but the third one
deflects somewhat clockwise from the others. This geometry is brought about due to the overturned
nature of the fold. Indeed, its SW limb is sub-vertical near the angular hinge zone, and then it
overturns to the SW away from hinge area. Therefore it is reasonable to designate a nappy form for
this fold; particularly it lies within imbricate sector of Iraqi tripartite tectonic subdivision. The tri-axial
style of the fold reflects three episodes for its development. At the first, strata were deflected upward
from horizontal situation, forming an initial open style fold, due to the NE-SW-directed tangential
stresses derived from collision of Arabia against Iran. Then it has been progressively tighten into a
close one, and later on its southwestern limb rotated beyond vertical to overturned disposition.
However, the last episode was somewhat oblique to the earlier ones. This is due to the oblique
collision and hence counter clockwise rotation of Arabia with respect to Iran.

A set of congruent minor folds disposed on the hinge zone as well as on both limbs of Azmur
anticline. Their hinges are predominantly angular and those of limbs verge away from the hinge of the
main fold. One of the minor folds on the northeastern limb of the main fold displays an interesting box
style. Reverse-slip faults disrupt either hinges or steeper limbs of these minor folds as accommodation
for space problem. The likelihood disposition of such minor folds gives anticlinoria character for the
main fold. Meanwhile, it supports the multiphase development of the main fold. The cherty bands
within limestone beds were disharmoniously folded with respect to their enclosing beds. Some shows
fan shaped folds. This is due to high competency contrast and thickness difference between the two
types of strata. Furthermore, cherty bands were occasionally dissected into boudin segments
particularly on the relatively gentler northeastern limb of the main fold. This budin development is
related to the bedding parallel extension that accompanied the final uplift of the main structure. Such
uplift episode is manifested also by bedding parallel development of stylolitic seams with vertically
pointing peaks. However, boudin formation was noted as well in limestone beds embedded within
marl at the vertical part of southeastern limb of the main fold. Here, the situation is advocated to the
bedding normal compressive stresses due to the tightening episode of folding.

Key Words: Azmur, boudin, minor fold, episode, & diagram, Sulaymania
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Orta Alborz’daki Geirud Formasyonunun Paleontolojisi
ve Microfasiyesi (Kuzey Iran-Semnan)

Mazaher Yavari

National Iranian Oil Company Exploration Directorate, 1" Dead-end, Seoul St.,
NE Sheikh Bahaei Sq. P.O. Box 19395-6669 Tehran, Iran (E-posta: M.Yavari@hotmail.com)

Ge¢ Devoniyen—Alt Karbonifer araligi Orta Alborz’daki (Kuzey Semnan) Geirud Formasyonu ile
belirlenmistir. Alt ve Ust dokanaklar, sirasiyla Kaledoniyen ve Hersiniyen orojenezleri nedeni ile
olusan transgresif ve volkanik olaylardan etkilenmistir. Kambriyen Mila Formasyonu, belirgin bir
zaman boslugu ile bu araliktaki kirmizimsi kahve konglomeratik birimlerin altinda yer almaktadir.
Litoloji baskin olarak kirmizidan kahverengine kadar konglomera, sandstone ve shale
ardalanmasindan meydana gelmektedir. Kirintili bilesenler esas olarak altta yeralan, kuvars ve arenitik
birimlerden olusan Mila Formasyonundan kaynaklanmaktadir. Bu araliktaki en problematic konu
mikrofosillerin eksikligi nedeni ile yaslandirmadir. Tabanda konglomera ile baslayan bu aralik st
kisimlarda seyl ile son bulmakta ve taneboyunun yukariya dogru inceldigi (fining upward cycle) bir
dongiiyli tanimlamaktadir. Daha kirmtili olan alt kisim palinomorf kullanilarak Devoniyen olarak
yaslandirilmigtir. Bu birime ait daha fazla kanita bag vurulmamistir. Buna karsin, istteki seylli birim
brakiopodlara dayandirilarak Alt Karbonifer (Tournaisian—Visean) olarak nitelendirilmistir.
Leptagonia analoga, Athyris lenticularis, composite megala, Spirifer striatus, Spirifer tornacensis en
onemli brachiopod tiirleridir.

Paleocografik arastirmalar gostermistir ki; incelenen zaman periyodunda bu sedimanter havza dogu-
batt uzanimhidir. Geirud formasyonu depolandigi zaman, iki s1g denizel kiy1 ve karasal ortamlar
birbirleri ile etkilesim halinde bulunuyordu. Nisbeten yiiksek dokusal durayliliga sahip capraz ve
dereceli tabakalanma en belirgin sedimanter yapilardir. Denizel ortam kosullarmin daha etkili
olmasina bagl olarak, kumtagi fasiyeslerindeki carbonat bilesen oran1 artmaktadir,

Key Words: Geirud, Karbonifer, palinomorf, brakiopod, paleocografya, Hersiniyen
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Palaeontology and Microfacies of Geirud Formations
in Central Alborz (North of Iran-Semnan)

Mazaher Yavari

National Iranian Oil Company Exploration Directorate, 1" Dead-end, Seoul St.,
NE Sheikh Bahaei Sq. P.O. Box 19395-6669 Tehran, Iran (E-mail: M. Yavari@hotmail.com)

The Late Devonian—Lower Carboniferous interval is marked by Geirud Formation in Central Alborz
(North of Semnan). The lower and upper contacts are influenced by Caledonian and Hercynian
orogenies marking by transgressive and volcanic events respectively. Reddish to brown conglomeratic
units of this interval is underlain by Cambrian Mila Formation with a considerable time gap. The
lithology dominantly consists of red to brown conglomerate and sandstone and shale intercalations.
Clasts components are mainly originated from the underlying Mila Formation capped by a quartz
arenitic unit. The most problematic issue in this interval is the dating due to lack of microfossils
constituents. This interval shows a fining upward cycle started by conglomerates at the base and ends
with shale in the upper parts. The lower more clastic part is dated as Devonian by using palinomorphs.
No more indication could be referring to this unit. In contrary the upper shaly unit based on
brachiopods is attributed to the Lower Carboniferous (Tournaisian—Visean). The most important
brachiopod species are Leptagonia analoga, Athyris lenticularis, composite megala, Spirifer striatus,
Spirifer tornacensis

The palacogeographic investigations show an east—west trend for sedimentary basin during this period
of time. Two shallow water costal and continental environments were interacting when Geirud
Formation was deposited. The most significant sedimentary structures consist of cross and graded
bedding with relatively high textural maturity. Rate of carbonate constituents in the sandstone facies
increases onwards and suggests more affects of the marine conditions.

Key Words: Geirud, Carboniferous, palinomorph, brachiopod, palacogeography, Hercynian
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Kitakabugu Evrimi’nin Jeodinamigi (Teori)

Hagverdiyev Hagverdi Tanriverdioglu

Huseyn Javid Caddesi 29a, AZ1073, Bakii, Azerbeycan (E-posta: hagverdiyev@yahoo.co.uk)

Ongoriilen teori diinyanin karasal ekseni boyunca déniis dinamigi iizerine kurulmustur. Jeotektonik
siireclere neden olan enerji Onceki jeotektonik anlayis igerisinde tek anlamsal olarak
dogrulanmamaistir. Ciinkii nesnel kanunlarin ortaya ¢ikmasinda ve jeotektonik siireglerin dagiliminda
kesfedilmemis goriiniimler bulunmaktaydi. Ciinkii ¢ogu jeolojik siirecin kokeni, evrimi ve diger
problemler ile ilgili ciddi tartigmalar mevcuttu.

Gunlmiizdeki anlayis, diinyanin yer ekseni etrafinda doniisii sonucunda ortaya ¢ikan jeodinamik
enerjinin ve yer kabugunun evrimindeki bir¢ok teorik problemin agiklanmasi igin bize firsat
sunmaktadir.

Bu yazida yer kabugu dinamikleri yerkiirenin doniisii ile agiklanmigtir. Yeriirenin doniisi,
yerkabugunun kokeni, evrimi ve nesnel kanunlarinin dagilimi ile baglantili problemlerin ¢6ziimiinde
bize firsat sunmaktadir. Bu yazida en énemli temel problemlere bir agiklama getirmeye ¢alisilmistir.
Bunlar;

1. Yerkabugunun olugsum, gelisim ve evriminin 6zellikleri;

2. Dinamik enerjinin olusumundaki nesnel kanunlar, siniflamasi ve bunlarin yerkabugundaki
dagilimlari;

3. Yerkabugunda meydana gelen olaganiistii siire¢lerin dinamigi, kokeni ve jeotektonik ve
volkano-plutonik siireglerin olusumu ve evrimi ile iligkisi;

4. Litosferik kiitlenin aktarilma mekanizmasi, bu zamanda meydana gelen yerdegistirme
teskilinin 6zellikleri, kirlenme olusumu, diger genetik tipler ve digerleri;

5. Global 6l¢ekli koklii fayin evrimi ve yerkabugu {lizerinde dagilimi ve siniflanmasindaki nesnel

kurallar;

Global metamorfik siireclerin evrimi ve yerkabugu tizerinde dagilimlarindaki nesnel kurallar;

Volkanizma ve depremlerin olusumu ve yerkabugu iizerinde dagilimlarindaki nesnel kurallar;

8. global koklii faylarin aglari ile her tarafa dagilmis dirsek seklindeki yapilarin olusumu ve
dinamigi;

q

Bu nedenle, temel problemlerin arastirilmasinin yaninda, yukarida bahsedilen ve bilim i¢in 6nem
tagiyan teori, kullanilabilecek ticari mineral ¢okellerinin bulunmasi agisindan da 6nem tasimaktadir.

Anahtar Sozciikler: jeodinamik, jeotektonik, volkanizma, deprem, metamorfizma
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Geodynamics of the Earth’s Crust Evolution (Theory)

Hagverdiyev Hagverdi Tanriverdioglu

Huseyn Javid ave, 29a, AZ1073, Baku, Azerbaijan (E-mail: hagverdiyev@yahoo.co.uk)

The presented theory was established on the basis of rotation dynamics of the earth around the
terrestrial axis. The motive energy of the geotectonic processes was not affirmed mono semantic in the
previous geotectonic conceptions and because of it there were undiscovered aspects in the objective
laws of emergence and distribution of the geotectonic processes. And because of it there were serious
arguments in the origin, evolution and other problems of the most of geological processes.

In the presented conception give us opportunity to pay attention to the geodynamics energy arising in
the result of the rotation of the earth around the terrestrial axis and to explain a lot of theoretical
problems of the earth’s crust evolution.

The earth’s crust dynamics was explained from the position of the earth rotary in this paper. In its turn,
it gives us opportunity to solve the problems connected with the origin, evolution and distribution
objective laws in the earth’s crust. It is considered to give an explanation the most of fundamental
problems in this paper. They are the following:

1. The formation, development and evolution characteristics of the earth’s crust;

2. The objective laws of the formation of the dynamics energy, classification and their
distribution in the earth’s crust;

3. The origin, dynamics of the abnormal processes happened in the earth’s crust and the
formation and evolution of the geotectonic and volcano-plutonic processes related with them
from the position of the presented conception;

4. Transference mechanism of the lithosphere mass, formation characteristics of dislocation
happening in this time, impurity formations, their genetics types and other;

5. The evolution of the global deep-seated fault and the objective laws of their distribution in the
earth’s crust and classification,;

6. The evolution of the global metamorphic processes and the objective laws of their distribution
in the earth’s crust;

7. The evolution of volcanism and earthquakes and the objective laws of their distribution in the
earth’s crust;

8. The evolution and dynamics of the elbow-shaped structures which distributed widely in the
nets of the global deep-seated fault.

So, besides the research of the fundamental problems showed above from the position of the presented
theory is important as science, it is also important in finding out and using the commercial minerals

deposits.

Key Words: geodynamics, geotectonic, volcanism, earthquake, metamorphism
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Rhuhu Baseninde Ge¢ Permiyen Saat Yonlii Blok Rotasyonu, Tanzanya

Cengiz Y. Demirci

Mugla Universitesi, Jeoloji Miihendisligi Boliimii, 48000 Kétekli, Mugla
(E-posta: cengizdemirci@msn.com)

Rhuhu ¢okiintii havzasinin kuzeydogu kenarinda alt Karoo (K;.4) serisinin ¢okelleri gdzlemlenemez.
Metamorfik temelin igindeki gliniimiiz ¢okiintii havzasi KD—GB yoniindedir ve yapisal veri
sedimanlarin depolanmasi sirasinda aktif bir genislemenin havzanin D-B ydniinde gelismesini kontrol
ettigini ve bu sistemin daha sonra 21° saat yoniinde rotasyona ugrayarak basenin giiniimiizdeki seklini
almasina sebep oldugunu ortaya koymaktadir. Gliniimiizde basenin topografyasi tam KD—GB yoniinde
oldugu icin muhtemelen Triyasin sonuna kadar devam eden deformasyonla 45° saat yoniinde bir
rotasyon bolgede gelismistir.

Ayrica Rhuhu baseninde muhtemel genisleme modeli olarak rotasyonlu biiyiime faylarinin
emareleride gozlemlendi. Ks ¢ istifi yaklasik 50 m kalinliginda gdzlemlenmekte ve K75 (>60 m
kalinliginda) nehir ¢okeli istifini uyumsuz olarak ortmektedir. Alt Karoo istifinin ¢akillar1 bu orgiili
istifin i¢indeki ¢akiltaglarinda goriilmekte ve ¢okyonlii akinti yonleri vermektedir.

Diyagenez sonrast olusan kalsit damarlar1 (cips sonrasi) KO05°B yoniinde mikritik kalsit
nodiillerinde/tabakalarinda gelismistir. Ge¢ donemde olusan makaslanma ve siinme sonucu damarlar

yeniden sekillenip yatay olarak bolgeyi etkileyen makaslanma ile s-damarlarina doniigmiistiir.

Anahtar Soéciikler: Karoo, Rhuhu baseni, Dogu Afrika rift sistemi
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Late Permian Clockwise Block Rotation Within the Rhuhu Basin, Tanzania

Cengiz Y. Demirci

Mugla Universitesi, jeoloji Miihendisligi Béliimii, Kotekli,
TR—48000 Mugla, Tiirkiye (E-mail: cengizdemirci@msn.com)

The northeastern corner of the well-known Rhuhu depression does not give outcrops of the lower
Karoo (K1-4). Present-day depression within the metamorphic basement is almost NE-SW trending
and structural data indicated that during the deposition of the sediments, an active E-W extension was
controlling the system and later a 21° clockwise rotation gave the shape of the Late Permian
sedimentary basin. Present-day basin topography shows almost NW-SE extension and this block
rotation was probably progressive towards the end of Triassic and caused almost 45° clockwise
rotations in the region.

Also evidence of rotational growth faulting are seen for the possible extensional model of the Rhuhu
Basin. Ks_g sequence is about 50 m thick and unconformably overlain by K;_g (>60 m thick) fluvial
rocks. The lower Karoo clasts are observed within the braided river conglomerates show
multidirectional palacocurrent directions.

Post-diagenetic calcite veins (after gypsum) are oriented NO5°W on the micritic calcite nodules/layers.
Later stage shearing and strain reshaped the veins (as the s-vein) indicating a horizontal shearing in the

area.

Key Words: Karoo, Rhuhu basin, East African rift system
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Kumtaslarinda Kaynak Bolge Analizinde Optik Katodoliiminesans
(Optik CL) Kullanimi: Goyniik Kumtaslar1 Ornegi

Sanem Acikalin ve Faruk Ocakoglu

Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi Boliimii,
Sedimantolojik Arastirmalar Birimi, 26480 Meselik, Eskisehir (E-posta.: sanema@ogu.edu.tr)

Kaynak bolge analizleri kirintili kayaclar iizerinde yliriitiilen ve bir sedimanter havzanin evrimine
iligkin 6nemli bilgiler saglayan ¢alismalardir. Bu analizler ¢akil boyu kirintili kayaglarda gorsel olarak
dogrudan yapilabilirken; ince taneli kayaglarda polarizan bir mikroskopta bilesenlerin tiirii, yapisi,
dokusu vb. ozellikleri goz oniine alinarak kaynak bolge hakkinda bilgiye ulasilmaya calisilir. Kaynak
bolgede ultramafik kayaglarin olmast durumunda bunun tahmini standart petrografik calismalarla zor
olmayabilir; ancak kumtagsi bilesenleri olarak yalnizca kuvars ve feldispatin varligi durumunda daha
ayritili incelemelere ihtiya¢ duyulur. Boyle bir durumda Optik Katodoliiminesans (Optik CL) sistemi
daha kesin sonuclara ulagsmak icin oldukca giivenilir bilgiler saglayabilmektedir.

Optik CL sistemi ile kaynak bolge hakkindaki bilgiye iki ayr1 yoldan ulasilabilmektedir. Bunlardan
ilki kuvars ve feldispatin 1s1ma renklerinin degerlendirilmesi, digeri ise i¢yapilarinin incelenmesidir.
Farkli kosullarda kristallenen kuvars ve feldispatlar elektron bombardimani altinda farkli renklerde
1s1ma gosterirler. Dolayisiyla belirli bir tiir kaynak kayagtan tiireyen kuvarslarin genellikle ayni renk
ve dokusal ozelliklere sahip olmalar1 beklenir. Onceki genel bir siniflamaya gore drnegin pliitonik
kuvarslar ve volkanik kayaclardaki kuvars fenokristalleri mavi-mor; volkanik kayaglardaki silika
hamur kirmizi; bolgesel metamorfik kuvarslar kahverengi 1sima gosterirler. Otijenik kuvarslarda ise
1s1ma ya c¢ok zayiftir ya da yoktur. Feldispatlarin CL renkleri ise igerdikleri elementler ile dogrudan
iliskilidir. Ornegin Fe’* ortoklasta kirmizi CL olustururken, anortitde yesil 151ma meydana getirir. Ti*"
ise K-feldispatta mavi CL olusturur. Genel olarak gozleme dayali bu renk incelemesi 1stmanin bir
spektrometre ile sayisallastirilmasi ile daha objektif bir sekilde gerceklestirilebilmektedir.

Optik CL ile kaynak bolge analizlerinde kuvarsin polarizan mikroskop ile gézlenemeyen igyapilart da
onemli bilgiler saglar. Volkanik kuvarslar ¢ogunlukla sahip olduklari ince zonlanma ile karakterize
edilirler. Pliitonik kuvarslarda ¢ogunlukla zonlanma gozlenmez. Ancak karanlik CL’e sahip yamalar
ve oOrlimcek aglar1 seklinde catlaklar bulunabilir. Metamorfik kuvarslar ise koken kayaglarin bazi
Ozelliklerini koruyabilirler; ancak en yaygin gozlenen 6zellikleri homojen CL goéstermeleri ve alacali
dokularidir.

Optik CL ile mineralin kaynagina yonelik yiiriitiilecek ¢aligmalarda bu simiflamalar kullanilabilecegi
gibi, miimkiinse incelemelere baslanmadan Once g¢aligmaya muhtemel kaynak bélgede bulunan
kayaclara ait bir kaynak bolge CL 1s1ma sablonunun c¢ikartilmasi daha giivenilir sonuglara
ulasilabilmesi i¢in oldukga yararlhidir.

Orta Sakarya havzasinda bulunan ge¢ Kretase—Tersiyer yash istifin ¢okelimi boyunca kaynak
bolgedeki degisimler, Goyniik (KB Anadolu) civarindan alinan bir kesit boyunca 6rneklenmis olan
kumtaslarinin Optik CL incelemesi ile saptanmaya calisilmigtir. Caligmaya oOncelikle muhtemel
kaynak kayaclarin (granit, metamorfik kayag, ¢ort ve tiif) CL Ozelliklerinin belirlenmesi ile
baglanmistir. Buna gore granitin yesilimsi, sistlerin kahverengi, tiiflin mavi 1s1ma gosteren kuvars
kaynaklar1 oldugu saptanmistir. Cort ise otijenik oldugu ic¢in 1s1ma gdstermemistir. Farkli
seviyelerdeki kumtaslarmin ise farkli oranlarda da olsa her tiir kuvars kristalini barmndirdig
gozlenmistir. Ancak istifin alt seviyelerinde yesil (pliitonik) ve mavi (volkanik) kuvarslar baskinken,
yukartya dogru bu kuvarslarin yerlerini kahverengi (metamorfik) ve soniik (¢ort) kuvarslara
biraktiklar1 kalitatif olarak sdylenebilir. Bu ise giineydeki kenet kok zonunun Turoniyen’den Paleosen
sonlarina kadar progressif olarak yiikselimi ile agiklanabilir.

Anahtar Sozciikler: optik katodoliiminesans (Optik CL), provonans analizi, Orta Sakarya havzasi,
sedimanter petrografi
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Optic Cathodoluminescence (Optik CL) Method for Provenance Analysis
of Sandstones: Goyniik Sandstones as a Case Study

Sanem Acikalin & Faruk Ocakoglu

Eskisehir Osmangazi University, Department of Geological Engineering,
Sedimentologic Research Unit, Meselik, TR—26480 Eskisehir, Turkey (E-mail: sanema@ogu.edu.tr)

Provenance analysis carried on the sandstones can provide important constraints about the evolution of
a sedimentary basin. This can be made visually and directly from conglomerates. In the case of fine-
grained rocks, the information about the source area is obtained by investigating several properties of
the components such as type, texture, fabric etc. under the polarizing microscope. If the ultramafic
rocks are present at source area, it may not be so hard to guess them by using standard petrographic
studies; but the sandstones with mainly quartz and feldspar are required more detailed investigations.
In such conditions Optic Cathodoluminescence (Optic CL) system can provide more reliable
information to reach clearer conclusions.

With the Optic CL system the information about the source area can be obtained by two ways. First
one is to evaluate the CL colour of the quartz and feldspar. The other is to investigate the internal
structures of them under CL light. Quartz and feldspars, which were crystallized in different
conditions, show quite different shining colours. Consequently it can be expected from quartz crystals
from a certain source to have same CL colour and internal structure. According to the previous
classifications, plutonic quartz and quartz phenocrystals in the volcanic rocks, for example, show blue-
violet; siliceous matrix in volcanic rocks shows red; regionally metamorphosed quartz shows brown
CL colours. Autigenic quartz shows very weak or none CL. The CL colours of the feldspars are
directly related with the element they contain. As examples, Fe*" forms red CL colour in orthoclase
and green in anortite, Ti*" gives blue colour to K-feldspar. This visual colour investigation can be
made more objectively by digitizing the wavelength of the CL colours with a spectrometry.

The internal structures, which normally can not be observed under polarizing microscope, can provide
important information in provenance analysis with the Optic CL. Volcanic quartz are usually
characterized by their thin zonations but the plutonic ones usually don’t have. On the other hand, they
may have patches and spider web-like fractures with dark CL. Metamorphic quartz can preserve some
features of the original rocks, but the common properties are the homogenous CL and pied fabric.
These brief classifications can be used in the studies for identification of the source, to create a pattern
for CL properties of probable source rocks before the onset of a study would be better to reach more
reliable results.

Temporal changes of provenance during the Late Cretaceous—Early Tertiary in the Central Sakarya
Basin were investigated by using Optic CL of sandstones that were sampled through a section in
vicinity of Goyniik town, NW Anatolia. The study was started with the determining of the Optic CL
properties of the probable source rocks (granite, metamorphic rock, tuff and chert). These studies
showed that granite is determined as the source rock of the greenish quartz, schists are for brown
quartz and tuff is for blue quartz. Cherts do not show CL colour because it is autigenic. It was
observed that the sandstones from different stratigraphic levels contain almost all kinds of quartz
crystals in different proportions. Nevertheless, it can qualitatively be said that the lower levels
dominantly comprise greenish (plutonic) and blue (volcanic) quartz. Towards the top they are replaced
by brown (netamorphic) and dim (chert) quartz. This can be explained with the progressive uplift of
the root of the suture zone in the south from Turonien to Paleocene.

Key Words: optic cathodoluminescence (Optik CL), provenance analysis, Central Sakarya Basin,
sedimentary petrography
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Camard1 Formasyonu Kumtaslarinin Jeokimyasal Ozellikleri

Seref Keskin

Nigde Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
51200 Nigde (E-posta: skeskin@nigde.edu.tr)

Ulukisla-Camard: Tersiyer havzast Nigde ilinin 70 km giineydogusunda yeralir. Havzada bulunan
kayaclar; Paleozoik yash Nigde metamorfitleri, ge¢ Kretase—orta Eosen yash Ulukisla-Camardi
volkanitleri ve Camardi formasyonu, Miyosen—Pliyosen yasli Canaktepe formasyonu ve Pliyosen yaglh
Gokbez formasyonu’dur. Camardi formasyonu, kaba moloz akmasi tortullart ve yiiksek yogunluklu
tiirbiditik akintilarla olugmus orta tabakalanmali, tiirbiditik kumtaslarindan meydana gelmistir.
Camard1 formasyonu’'ndan toplam 17 O6rnek derlenmis ve Orneklerdeki ana oksit ve iz element
bilesimleri saptanmistir. Si0O,/Al,O5 oranmi diisiiktiir (% 4,67), bu Camardi formasyonu sedimentlerinin,
cok az olgun olduguna isaret etmektedir. Log(SiO./Al,05-Fe,05/K;0) diagraminda, Camardi
formasyonu o6rneklerinin biiyiik ¢cogunlugunun vake alanina, digerlerinin ise, litikarenit-demirli seyl
alanlarina distigi gortliir. Kumtaglarindaki yiiksek miktarlardaki Fe,O; (% 5,08), demiroksidin
sinjenetik ve erken diyajenez evrelerde ¢okeltilmesi sonucu oldugu diisiiniilmektedir. Ana element
bilesimi (diisiik CIA degeri), Camardi formasyonu’nun diisiik veya orta derecede altere olmus
kayaclardan olustugunu gosterir. Element bilesimi, element oranlari (6rnek, La/Co, Cr/Ni, Co/Th,
La/Sc, Sc/Th, Cr/Th, Y/Ni, Cr/Zr and Zr/Sc) ve kaynak alan diskriminant diyagramlari, Camardi
formasyonu’nu meydana getiren sedimentlerin mafik ve ortag bilesimli kayaglardan tiiredigini ve ada
yay1 ortamlariyla iliskili olduguna isaret etmektedir.

Anahtar Sozciikler: provenans, jeokimya, Camardi formasyonu, tlirbiditik kumtasi, sedimanter
ortam, fasiyes
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Geochemical Features of Camardi Formation Sandstones

Seref Keskin

Nigde Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
TR-51200 Nigde, Tiirkiye (E-mail: skeskin@nigde.edu.tr)

The Ulukigla-Camardi Tertiary basin is located in the 70 km southeast of Nigde. The rock units of the
basin are Palacozoic Nigde methamorphics, upper Cretaceous—Middle Eocene Ulukisla-Camardi
volcanics and Camardi formation, Miocene—Pliocene Canaktepe formation and Pliocene Gokbez
formation. Camardi formation consists of coarse debris-flow deposits and medium-bedded turbiditic
sandstones, deposited by high density turbiditic flows. In total, 17 samples were collected from
Camard1 formation; major oxide and trace element compositions were determined. The SiO,/Al,0;
ratios are low (4.67%) and indicate a low-degree maturation of the Camard: formation sediments. In
the log(S10,/Al,0;-Fe,03/K,0) diagram, overwhelming majority of data points of the Camard:
formation is localized in the wacke field, whereas the remaining points occur in the lithicarenite and
Fe-shale fields. High proportion of Fe,O; (%5.08) in the sandstones is attributed to syngenetic and
early diagenetic precipitation of iron oxides. Major element compositions (low CIA values) suggest
that Camardi formation was derived from low to moderately weathered rocks. Element composition,
inter-element ratios (e.g., La/Co, Cr/Ni, Co/Th, La/Sc, Sc/Th, Cr/Th, Y/Ni, Cr/Zr and Zr/Sc) and
source rock discrimination diagrams indicate that the Camardi formation sediments were originated
from mafic and intermediate rocks, related to island arc environments.

Key Words: provenance, geochemistry, Camardi formation, turbiditic sandstones, sedimentary
environment, facies
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Durbendbazyan Antiklinalinde Injana Formasyonunun
Gerilme Analizi, Kuzey Irak

Salem A. Fanoosh

Musul Universitesi, Jeoloji Béliimii, Musul, Irak
(E-posta: dr_fanoosh@yahoo.com)

Durbandbazian antiklinali kuzey Irak’ta Siileymaniye sehrinin yaklasik 50 km gilineybatisinda yer
almaktadir. Tektonik olarak Irak tektonik bolgesi igerisinde kivrim zonunda bulunmaktadir. Kivrim
kuzeydogu kanadi dik olan asitmetrik bir antklinaldir. Kivrim ekseni kuzeybati-giineydogu
yoniindedir. Kaya birimleri olarak Pilaspi, Fatha, Injana, Muqdadiya ve Bia-hassan formasyonlarini
igerir.

Giincel ¢aligmalar Injana formasyonunun (Geg¢ Miyosen) sikisma elipsoitini tanimlamayi
amaclamaktadir. Durbendbazian antiklinali kuzeydogu kesiminde Siileymaniye kenti yakinlarinda
Injana formasyonundan yedi adet kumtas1 6rnegi alinnmustir. Ornekler dikey yiizeyler halinde kesilmis
(ac,bc,ab) ve ince kesitleri hazirlanmistir. Her bir kesite firinlanma uygulanmis ve sikisma analizi igin
Ramsay’in i¢-ige teorisi uygulanmistir. Bu g¢alisma, alanin, iki gerilim bileseni ile, li¢ eksenli
deformasyona maruz kaldigini ortaya koymustur: birincisi Alp orojenezi sonrasinda Arabistan plakasi
ile Iran plakasinin eszamanl olarak carpismasi ile gelisen yatay tektonik gerilme, ikincisi sedimanlarin
diisey olarak sikismasi ile temel kayaclarda gelisen diisey blok faylanma tarafindan olusturulan diisey
tektonik gerilme.

Bu gerilmelerin etkisi gerilme elipsoidini dogrulamaktadir, boylece tiim orneklerin gerilme elipsoidi
Flinn diyagramindaki (1)’den kiigiik K-degerinin yassilma alaninda meydana gelmektedir.
Elipsoidlerin ana gerilme ekseninde (kisa eksen) goriilen yatay gerilme ydnelimleri KD-GB gerilme
elipsoidinin maksimum gerilme eksenine denk gelmektedir ve Durbandbazian antiklinalinin kivrim
eksenine diktir.

Anahtar Sozciikler: gerilme analizi, durbandbazian antiklinali
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Strain Analysis of Injana Formation at Durbendbazyan Anticline,
Northern Iraq

Salem A. Fanoosh

Geology Department, Mosul University, Mosul, Iraq (E-mail: dr_fanoosh@yahoo.com)

Durbandbazian anticline is located about 50 kilometres southwest of Sulymania city in north of Iraq.
Tectonically it is situated within the folded zone of Iraqi tectonic division. The fold is an asymmetrical
anticline with a steeper northeastern limb. Fold axis trends in northwest—southeast direction. The rock
unit involved consist of Pilaspi, Fatha, Injana, Muqdadiya and Bia-hassan formations.

The present investigation aims to identify the strain ellipsoid for Injana formation (late Miocene).
Seven sandstone samples have been taken from Injana formation near Sulaymania city on northeastern
part of the Durbendbazian anticline. The samples were cut along three perpendicular surfaces (ac, bc,
ab) and thin sections were prepared. Fry method was applied to each section and centre-to-centre
theory of Ramsay was performed for strain analysis. This study has revealed that the area has been
subjected to triaxial deformation as a result of two stress components: one was horizontal tectonic
stresses synchronized the collision of Arabian plate with the Iranian plate after Alpine orogeny, the
second being vertical tectonic stresses released from the vertical block faulting of the basement rocks
as well as to the role of vertical compaction of sediments.

The effects of these stresses are approved in the strain ellipsoid, thus strain ellipsoid of all samples
occurred in the flattening field which have k-value less than (1) in Flinn diagram. The horizontal stress
orientation that appeared in the principal strain axes (short axis) of ellipsoids coincided to the
maximum stress axis (long axis) of stress ellipsoid is NE-SW, and it is perpendicular to the fold axis
of Durbandbazian anticline.

Key Words: strain analysis, durbandbazian anticline
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Azmur Antiklinalinin Mezokirik Analizi, Kuzeydogu Irak

Ibrahim Saad Al- Jumaily' ve Hadeer Ghazi Adeeb

! Geology Department, Mosul University, Mosul, Iraq (E-posta: Ibrahem_aljumaily@yahoo.com)
2 Dams and Water Resources Research Center, Mosul University, Mosul, Iraq

Azmur antiklinalini (KD Irak) kateden bir alanda catlak, fay, damar gibi mezokirik elemanlarini
tanimlamak amaciyla kapsamli bir arazi ¢aligmasi ylriitiilmiistiir. Calisma, bu denli kirikli yapilarin
olusum ve gelisimine neden olan tektonik olaylar1 belirleyerek, calisilan alanin tektonik ge¢misini
ortaya ¢ikartmayi amaglamistir.

Calisma alami, Arap ve Iranidler boyunca Zagros bindirmesinin giineybatisinda yeralan yiiksek
kivrimli bindirmele zonunda yeralmaktadir. Azmur antiklinali KB—GD yo6nelimli, ¢ift daliml, geriye
yatik oniilke kivrimidir. Kivrimin gekirdegi ile kanatlarinda altere karbonat ve killi katmanlar igeren
Ust Kretase kayaglar yiizeylenmektedir.

Calisilan bir lokasyonda kirikli yapi takimi tanimlanmis, kinematik iliskilileri ¢oziilmiis ve dinamik
olarak yorumlanmistir. Calisma alaninda gozlenen ¢ok sayida kirikli yapi arasinda en genis yayilim
gosteren sistem catlak takimlaridir. Bu kiriklar ana kivrim eksenine gore enine ve boyuna gelismistir.
Tek ya da birlesik makaslama ¢atlak takimlar1 kivrim ekseni ile paralel olarak uzanir ya da a¢1 yapar.

Bunun yani sira, ¢alisma alaninda 3 takim basingli ¢dzelti damari belirlenmistir. Tki takim ya KB—GD
ya da KD—GB dogrultularinda uzanirken, diger bir takim tabakalanmaya paralel olarak uzanir. Sonraki
basingl ¢dzelti damari diizlemsel ve merceksi sekillere sahip iki takim damar dizisinin birlesiminden
olugsmaktadir. Her ikisinin de uzun eksenleri basingli ¢6zelti damarlarinin yonelimine paraleldir.
Ustelik merceksi damarlar bindirmeli biciminde dizilmis, iki makaslama kirik zonu sisteminde, kivrim
ekseni ile paralel veya normal sekilde bulunmaktadir.

Ayrica, ¢alisma alaninda bir mezofay grubu tanimlanmistir. Bu faylar kayma vektorleri ve hareket
sekline bakilarak, baskin olarak ters, ikincil olarak ise normal ve dogrultu atimh faylar sekillerinde
gruplandirilmiglardir. Ters faylar ana Azur kivrimi {izerindeki daha kiigiik kivrimlarin eksen ya da
kanatlar ile acili bir iligki igerisindedir. Oysa normal faylar ana kivrimin goreceli olarak daha az
egimli kuzeydogu kanadi boyunca antitetik yada sintetik siireksizlikler sergiler.

Bu mezofaylarin kayma verileri TENSOR yazilimi kullanilarak gelistirilmis iki-diizlemli yonteme
gore analiz edilmistir. Bu analiz, iki tanesi KD—GB ve DKD-BGB dogrultularinda maksimum yatay
sikisma (Gpmax)’y!l gOsteren, dort gerilme tensorii iiretmektedir. Uglincii bir tanesi ise KB-GD
dogrultusunda tiimiiyle dogrultu atimhidir (oum.). Oysa dordiincii tensér KD—GB dogrultusunda
acilmay1 vermektedir (Gpyn). Bununla birlikte, sonuncusu goreceli olarak ikincil derecededir. Bu dort
gerilme tensorii, simdiye kadar s6z edilen mikrotektonik yapilarin kinematik yorumu ile birlikte,
bolgedeki gecici deformasyonu kontrol eden gerilme rejimi ¢iftini anlamaya yardimct olmustur. Biri
dag Oniine paralel olarak uzanirken, digeri KD—GB dogrultusunda normal olarak yodnelmektedir.

Dinamik olarak bu gerilme rejimi oblik yakinlasma ve sonrasinda Arap-Avrasya carpigsmasi ile
iliskilidir.

Anahtar Sozciikler: Azmur, kirilgan, kinematik, basingli ¢ozelti damari, mikrotektonik, makaslama
zonu
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Mesofracture Analysis at Azmur Anticline, NE Iraq

Ibrahim Saad Al- Jumaily'& Hadeer Ghazi Adeeb?

! Geology Department, Mosul University, Mosul, Iraq (E-mail: Ibrahem_aljumaily@yahoo.com)
2 Dams and Water Resources Research Center, Mosul University, Mosul, Iraq

An extensive field investigation carried out along a traverse across Azmur anticline, NE Iraq, to depict
various mesofracture elements like joints, faults, veins and stylolites. The aim of study focused on
unraveling the tectonic history of the area respected throughout detecting tectonic episodes responded
for initiation and modification of such brittle failure structures.

The investigated area is situated at high folded-imbricate border just southwest of Zagross collision
suture of Arabia and Iranides. Azmur anticline is a NW-SE-trending, double plunging, foreland
verged reclined fold. A sequence of upper Cretaceous rocks, consisting of alternating carbonate and
argillaceous layers, exposes in the core and flanks of the fold.

A suite of juxtaposed brittle failure structures in study locations were identified, their kinematic
interrelationships deciphered and dynamically interpreted. Joint sets and systems are the most
widespread amongst such brittle failure structures in the area. They fall into extensional sets
transversal and longitudinal with respect to the fold main hinge. Individual or conjugate shear joint
sets with their acute bisectors pointing normally or aligned parallel with fold axis.

Beside that, three sets of pressure solution surfaces (stylolitic seams) were recognized in the study
locations. A set lies parallel to bedding with vertically pointing peaks, whereas the peaks of other two
sets displayed either in NE-SW or NW-SE directions. The later stylolite sets are associated in a
subnormal fashion with two sets of either planar or lenticular vein arrays. The long axes of both lie
parallel to the peak orientations of associated stylolites. Moreover, the lenticular veins arranged in en-
echelon manner, fall in two brittle shear zone systems, their acute bisectors either normal or parallel
with fold axis. However, they exist in conjugate or individual sets.

Furthermore, a group of mesofaults were recognized in study area. They were categorized based on
slip vectors and sense of movement into predominant reverse-slip and subordinate normal and strike-
slip faults. The reverse-slip faults are either hinge or limb accommodations within angular minor folds
disposed on the main Azmur fold. Whereas, normal slip faults displayed as antithetic or synthetic
discontinuities along the relatively gentler northeastern limb of the main fold.

Slip data of these mesofaults were analyzed according to improved dihedral method using TENSOR
software. This analysis produced four stress tensors, two of which are pure compressive with NE-SW
and ENE-WSW maximum horizontal compression axes (Gumax). The third one is pure strike slip with
(Ohmax) In NW=SE direction. Whereas the fourth tensor is extensional with (Gpmpn) in NE-SW
direction. However, the later ones are relatively subordinate. These stress tensors together with kinetic
interpretation of other microtectonic elements hitherto mentioned, assisted to postulate a couple stress
regimes that controlled discontinuous deformation in the region. The first one directed NE-SW
normally to the orogen front, whereas the other acted parallel to that front. Dynamically these stress
regimes are related to the oblique convergence and later on collision of Arabia against Eurasia (Iran in
this respect).

Key Words: Azmur, brittle, kinematics, stylolite, microtectonic, shear zone
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Kuzey Bulgaristan’da Permiyen

Slavtcho Yanev

Geological Institute, Bulgarian Academy of Sciences, G. Bonchev str., bl. 24,
1113-Sofia, Bulgaria (E-posta: snyanev@geology.bas.bg)

Moesia levhasinda, Ust ve Alt Permiyen’e karsilik gelen iki litostratigrafik grup ayirt edilmistir. Ik
olarak, Kuzey Bulgaristan grubuna ait, Alt Rotliegendes’de, ¢esitli killi-kitasal formasyonlardan
olusan Nanevo ve Komunari formasyonu, Severtzi formasyonu (Ust Rotliegendes?), Bdin ve Dolna
Zlatutza formasyonu (Rotliegendes boliimlere ayrilmamig) ve bunlarla birlikte Nanevo
Formasyonunun iiyeleri olarak Kamen Bryag, Balgarevo ve Bayachevo iiyeleri, Bdin formasyonunun
tiyeri olarak ise Boninia, Deleyna and Balgarevo tiyeleri tanimlanmgtir.

Nanevo Formasyonunda, tabandan yukariya dogru baskin olarak, c¢esitli yari-asidik volkanikler ve
tiifler (Kamen Bryag Uyesi); konglomera, kumtasi ve yeniden depolanmis (redeposited) volkanik
malzeme (Bayachevo Uyesi); konglomera, kumtasi ve tiif ve yeniden depolanmis volkanik malzeme
ile karistk az miktarda kiltasi (Bayachevo Uyesi); argilik, kumtaslar1 ve cakilli-kumlu kayagclar
(Balgarevi Uyesi) ve Komunari Formasyonunda, polijenez breslesmis konglomera ile kirmizi ve
siyah-gri kumtas1 ardalanmasi goriiliir. Bdin Formasyonu (Bononia ve Deleyna Uyeleri ile birlikte)
carbonat kirintili konglomeradan meydana gelmektedir. Dolna Zlatizta Formasyonu kirmizimsi-kahve
massif argilikler ve silttasindan olusmustur. Severtzi Formasyonu (breslesmis konglomera, karbonat
icerikli konglomera, silttast ve diger kirintili ve pelajik kayaglar) erozyona ugramis olan diger
formasyonlarin iizerini 6rtmektedir.

Ust Permiyen—Alt Danubian grubu dokuz litostratigrafik alt birime boliinmiistiir. Mirovo Formasyonu
baslica grimsi-siyah seyllerden olusmaktadir. Vetrino Formasyonu tuz, anhidrit ve dolomit (Hrabrovo
Uyesi) alternasyonundan olusmus ve az miktarda evaporit iceren karasal killi kayaclardan meydana
gelen Zhitnica Uyesi ile yanal gegislidir. Targovishte Formasyonu masif ve kotii boylanmis kirmizi
pelitik sedimanlar ve kumtaslarindan olusmus ve bu formasyonda anhidrit ve karbonat konkrasyonlar
Ozelliklerini tasimaktadir. Anhidrit ve dolomit tabakali olan bu formasyon, Bezviditza {iyesi olarak ve
kargimlari tagtyan kisim olan Trasticovo liyesi olarak alt boliimlere ayrilmustir.

Totleben Formasyonu cesitli renklerde ince, iyi boylanmis seyl ve kumtasi ardalanmalarindan
olusmustur. Sokolare Formasyonu kaba taneli fakat iyi boylanmig kumtasi, ¢akiltasi, non-saturated
konglomera ve arkatkili kayaglar gibi kayaclar ile ayirt edilmektedir.

Mirovo, Vetrino, Targovishte ve Totleben formasyonlari her yerde goriilen bir yayilim gostermeksizin
superpozisyon iliskisi gostermektedirler. Trasticovo and Bezvoditza Uyeleri yanal gesislidir ve
belirgin alanlarda Bezvoditza Uyesi, Targovushte Formasyonunda daha yiiksek seviyelerde

konumlanmaktadir.

Anahtar Sézciikler: Permiyen, litoloji, stratigrafi, kirintilar, volkanik, pelitik ve kemojenli kayaclar
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The Permian in Northern Bulgaria

Slavtcho Yanev

Geological Institute, Bulgarian Academy of Sciences, G. Bonchev str., bl. 24, 1113-Sofia, Bulgaria
(E-mail: snyanev@geology.bas.bg)

The two lithostratigraphic groups corresponding to Lower and Upper Permian have been distinguished
in the Moesian plate. In the first, North-Bulgarian Group, are distinguished: four units in the Lower
Rotliegendes: a variegated clayey-terrigeneous formation, Nanevo and Komunari formations; Severtzi
Formation (Upper Rotliegendes?), Bdin and Dolna Zlatutza formations (undivided Rotliegendes) as
well as Kamen Bryag, Balgarevo and Bayachevo members in Nanevo Formation and Boninia,
Deleyna and Balgarevo members in the Bdin formation. In the Nanevo Formation from the bottom
upwards, dominate various middle-acid volcanics and tuffs (Kamen Bryag member); conglomerate,
sandstones and re-deposited volcanic material (Bayachevo Member); conglomerates, sandstones and a
small amount of impure siltstones with tiffs and re-deposited volcanic material (Bayachevo member);
hypoargillites, hyposiltstones and gravel-sandy rocks (Balgarevi member) and polygenetic breccia
conglomerate, red and blak-grey sandstones, alternate in the Komunari Formation. The Bdin
Formation (with Bononia and Deleyna members) contains conglomerate with carbonate fragments.
The Dolna Zlatizta Formation is built of reddish-brown massive argillates and siltstones. The Severtzi
Formation (breccia-conglomerates, conglomerates (carbonate ones including), siltstones and other
clastic and pelitic rocks), overlies an eroded surface of the other formations. The Upper Permian
Lower-Danubian Group is subdivided within nine lithostratigraphic units. The Mirovo Formation
consists mainly of greyish-black shales. The Vetrino Formation is built up of alternating halite,
anhydrite, dolomite (Hrabrovo member), interfingers laterally with Zhitnica member - terigenous-
clayey rocks with a little evaporites. The Targovishte Formation consist of massive and poorly sorted
red aleuropelitic sediments and hyposandstones and bears some anhydrite and carbonate concretions.
The same Formation with layering anhydrites and dolomites is subdivided as Bezviditza member,
while the sections bearing chemogene-ous admixtures — as Trasticovo Mb. The Totleben Fm. is an
alternation of thin bedded, well sorted shales and sandstones in various colours. The Sokolare
Formation is distinguished as coarser but well-sorted rocks: sandstones, gravelites, non-saturated
conglomerates and subsidiary interbeds of hyporocks. The Formations of Mirovo, Vetrino,
Targovishte and Totleben are in superpositional relationship without being ubiquitously spread. The
Trasticovo and Bez-voditza members interfinger laterally and at certain places the Bezvoditza member
lies on a higher levels within the Targovushte Formation.

Key Words: Permian, lithology, stratigraphy, clastic, volcanic, pelitic and chemogeneous rocks
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Litosfer Kiitlelerinin Otelenmesi icin Yeni Jeodinamik Model

Hagverdiyev Hagverdi Tanriverdioglu

Azerbeycan Ulusal Bilimler Akademisi, Jeoloji Enstitiisti, Bakii, Azerbeycan
(E-posta: hagverdiyev@yahoo.co.uk)

Yer kabugu evrimi {izerine olusturulan jeodinamik model anlayisi, yerkiirenin kendi ekseni etrafinda
dontisi  sirasinda, yerkabugunda genis bir aralikta biitiin kiitlede gerilmeler ortaya ¢iktigmi
gostermektedir. Bu durum yerkiirenin doniisii sirasinda litosferik kiitlelerin yerdegistirmesi ile iligkili
ortaya ¢ikan global jeodinamik kuvvetlerin etkisi altinda gerceklesir. Litosferik kiitleler {ist mantoda
diizenli sekilde yayilmaktadir.

Yerkiirenin doniisiinden dolay1 litosferik kiitlelerin yerdegistirmesi, meridyen yoniinde kutuplardan
ekvatora, paraleller yoniinde ise batidan doguya ve bu kuvvetlerin etkisiyle diger ara yonlerde (kuzey
yarimkiirede giineydoguya ve giiney yarimkiirede kuzeydoguya dogru) gergeklesmektedir. Yerkiirenin
donisii sirasinda farkli karakterdeki katmanlar bu doniise farkli cevaplar vermektedir. Kiitlelerin yatay
yerdegistirmesinin gozlendigi katmanlar, maddenin fiziksel-kimyasal faz degisiminin go6zlendigi,
astenosfer, diyapirler, sokulumlar, siitiirlar vs. ile temsil edilen farkli zonlar1 (yerin derinliklerine bagli
olarak) igcermektedir. Bu zonlar aslinda volkanik-plutonik siiregler ve tektojenezin kaynagidir.

Litosferde, yukarda da global jeodinamik kuvvetlerden bahsedildigi gibi, genis alanlarda uzaklasan ve
yakinlagsan zonlara bagl gerilmeler gozlenmektedir. Global 6l¢ekte derinlere uzanan faylarin olusum
ve dagilimi bunlarla iligkilidir. Bu faylarin iist mantodaki dagiliminda, izostatik denge bozulur ve
orada volkanik-plutonik siirecler i¢in uygun sartlarin olusumu ile manto malzemesi ayrigir. Degisik
endojenik maden olugumlari bu siiregle iliskilidir.

Yerkabugunun evrimi hakkinda su sekilde bir diisiince vardir; yerkabugu, yerin kendi etrafinda doniisii
ile iliskili genel yerdinamigi kanunlari ile kontrol edilmektedir ve bu tektojenez ve magma olusumunu

igeren jeolojik siiregleri ve litosferin yerdegistirme siireglerini anlamanin yeni bir yoludur.

Anahtar Sézciikler: litosfer, tektonizma, diyapir, magma, jeodinamik
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New Geodynamic Model of the Displacement of Lithospheric Masses

Hagverdiyev Hagverdi Tanriverdioglu

Geology Institute of Azerbaijan National Academy of Sciences
Baku, Azerbaijan (E-mail: hagverdiyev@yahoo.co.uk)

The created conception-geodynamic model of the earth crust evolution demonstrates that during the
rotation of the Earth round its axis, in the earth crust in a wide range there appears tension in the
composing masses. It takes place under the influence of global geodynamic forces linked with the
dislocation of lithospheric masses, which in its turn are linked with the rotation of the Earth. The
lithospheric masses are regularly spread in the upper mantle.

Due to the rotation of the Earth, the dislocation of the lithospheric masses takes place from the Earth
poles towards its equator in the meridian direction from the west eastwards along latitudinal directions
and due to interrelation of these forces, other tangential forces are born, which occurs in the north
hemisphere in the south-east direction, and in the south hemisphere — in the north-east direction.
During the rotation of the Earth, its layers of a different character response to this rotation in different
ways. Between these layers there occurs the dislocation of masses along the horizontal line
determining the formation of physical-chemical phase transformations of the matter, which in its turn,
is determined by the formation of different abnormal zones (depending on the Earth depth),
represented by asthenosphere, diapirs, plumes, sutures etc. These abnormal zones in fact are sources of
volcanic-plutonic processes and tectogenesis.

In the lithosphere due to the above mentioned global geodynamic forces, in a wide range there appears
tension of divergent and convergent zones type, which are distributed mainly in sub-meridian and sub-
latitudinal directions. Formation and distribution of global deep faults are linked with them. In the
aerial distribution of these faults in the upper mantle the isostatic equilibrium is broken and there
occurs the decomposition of the mantle matter with the further creation of favourable terms for the
formation of volcanic-plutonic processes. Formation and accumulation of different types of endogenic
ore-formations are linked with this.

The aforementioned reasoning about the Earth crust evolution indicate that the Earth crust evolution is
controlled by general laws of the Earth dynamics, linked with its rotation, enable in a new way to
understand global processes of displacement of lithosphere and the associated geological processes,

including tectogenesis and magma-formation.

Key Words: lithosphere, tectonics, diaper, magma, geodinamik
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3. Diinya Mesleki Jeoloji Konferansi
Aydin Aras

Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analizleri ve Teknolojisi Dairesi,
Mineraloji-Petrografi Boliimii, 06520 Balgat, Ankara (E-posta: aras@mta.gov.tr)

21-24 Eyliil tarihleri arasinda ABD’nin Flagstaff sehrinde, Amerikan Mesleki Jeoloji Enstitiisii’niin
(AIPG) diizenledigi 3. Diinya Mesleki Jeoloji Konferansi’na katildim. Bundan once yapilan 2
konferans, Ispanyol Jeologlar Orgiitii ve Londra Jeoloji Kurumu tarafindan Alicante ve Londra’da
yapildi. ‘Tiirkiye’de Jeoloji Egitimi Ge¢misi ve Gelecegi’ adli bir bildiri ile ilk Konferans’a da
katilmistim.

3. Uluslararast Mesleki Jeoloji Konferansi oturumlart ‘Egitim, Belgelendirme ve Siirekli Mesleki
Gelisim, Mesleki Etik’ konularin1 kapsamaktadir: Bu bildiri yukarida sayilan konulart Amerikan
Mesleki Jeologlar Enstitiisii ve Avrupa Jeologlar Federasyonuna iiye iilke ulusal meslek orgiitlerindeki
siiregleri uygulamalar ve kiyaslamalar ile agiklayacaktir. Bir ¢ok mesleki orgiitiin etik kurallari
arasinda, mesleki bilgi ve becerileri saglamaya ve artirmaya deginilmekte ve tesvik edilmektedir bu ise
stirekli mesleki gelisimi (SGM) 6nermektedir. Ger¢i bu zorunlu degildir ve bunun i¢in bir minimum
siir belirlenmemistir. Ancak son yillarda bir ¢cok mesleki orgiit ‘belgelendirme’ de ‘SMG’ igin bir
minimum sinir ongérmektedir. Biitiin bu uygulamalarin arkasindaki gercek neden o6zellikle gevre ve
miihendislik jeologlarin halk sagligini, emniyetini ve refahini koruma zorunlulugu olan meslekler
olmalaridir. Her ikiside yani ‘belgelendirme’ ve ‘siirekli mesleki gelisim’ mesleki uygulamalarda
halkin ¢ikarlarini korumak igin en iyi araglardir.

Anahtar Sozciikler: Flagstaff, IPGC, belgelendirme, siirekli mesleki gelisim (SMG), mesleki etik,
mesleki jeolog
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3" International Professional Geology Conference
Aydin Aras

Maden Tetkik ve Arama Genel Miidiirliigii, Maden Analizleri ve Teknolojisi Dairesi,
Mineraloji-Petrografi Boliimii, Balgat, TR—06520 Ankara, Tiirkiye (E-mail: aras@mta.gov.tr)

I attended 3™ International Professional Geology Conference (IPGC) organized by American Institute
of Professional Geologist (AIPG) in USA Flagstaff-Arizona. My attendance has been supported by
TUBITAK. The previous two conferences were held in Spain-Alicante and UK-London where local
hosts were El Ilustre Colegio Oficial de Geologos de Espana and Geological Society of London. I also
attended the 1™ conference as representative of JMO with presentation of a paper entitled ‘the past and
future of geological education in Turkey’.

The 3" IPGC technical sessions included sessions on ‘Certification, Continuing Professional
Development, Professional Ethics’: This paper explains the above-mentioned topics by comparing, by
way of example, the procedure at AIPG, and EFG and its national members organizations. Most of the
geosicence professional organizations that have a code of ethics include a statement encouraging
members to maintain and expand their professional knowledge and skills; that is to engage in
continuing professional development (CPD). Such a statement is an aspiration in that no minimum
amount of CPD is required. But, in the past decade, certification of professional has been accompanied
by the adoption of minimum CPD requirements by many professional organizations. The driving force
behind the certification of geologist is the fact that geologist, especially Environmental and
Engineering geologists are professionals who have primary obligation to protect the health, safety and
well-being of the public. Both CPD and certification are true tools of protection of public interest.

Key Words: Flagstaff, IPGC, credentials, certification CPD, professional ethics, erofessional
geoscientist, public interest
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