Pembe Beril (Morganit)

Yapisinda bulunan mangan kirliliginden dolay1 pembe, seftali ve mor renklerdeki gesitli
berillere morganit denir. Morganit kisa ve kalin prizmalar seklinde bulunur. Zayif ultraviole
isik altinda higbir spektrum ve liimiinesans gostermez. X isinlari altinda siddetli bir
kirmizihk verir. Morganite gii¢lii bir renk verdigi igin kesim sekli olarak basamakli kesim
kullanilir. Morganit, pembe topaz, kunzit, dogal ve sentetik pembe safir ve spinellerle taklit
edilir. Bulundugu yerler Brezilya, Madagaskar, Kaliforniya ve San Diago'dur (Hall,1994).

Sari Beril (Heliodor)

Heliodor sar1 veya altin sarisi renkli berildir. Degerli tas kalitesindeki érnekleri de bulunur
genellikle ¢iplak gozle goriilen iyi, ince veya kirtlgan tiiplerin biraraya gelmesi ile olusur.
Rengine derinlik vermek igin basamakli kesim yapilir. Heliodorlar akuamarinlerle birlikte
granit ve pegmatitlerin i¢inde bulunurlar (Hall,1994).

Renksiz Beril (Gogenite)

Gosenit saf renksiz bir gesit berildir. Arkasina glimiis veya metal bir yaprak yerlestirilerek
elmas ve ziimriitiin taklidinde kullanihr. Giinimiizde Kanada, Brezilya ve eski SSCB'de
bulunmaktadir. [lk olarak gozliik camlarinda kullanilmistir (Hall,1994).

Kirmizi Beril (Red Beryl)

Kirmizi beril ¢ok nadir olarak bulunur. iginde manganezin bulunmastyla olagan dis1 keskin
bir renge sahiptir. ABD'de Utah'daki Thomas daglarindaki riyolitlerde bulunur (Hall,1994).

Gemstones of the beryl group

Emeralds and aquamarines are colour varieties of the mineral known as beryl, which,
besides these well-known gemstones, may be found in other colours to give such attractive
in lesser-known gems as the lovely rose-pink morganite, the rich yellow heliodor and the
colourless goshenite.

Beryl is a silicate mineral in which the silicate molecule combines with the metals
aluminium and beryllium. The chemical formula is Be;Aly(SiO3)s. Beryl crystallizes as six-
sided prisms which belong to the hexagonal crystal system. The hardness of beryl is 7.5 on
Mohs’s scale(Webster,1994).

Inclusions in beryl minerals

The most common inclusions seen in beryl are long straight tubes in parallel arrangement,
and which lie parallel to the prism faces. These tubes are either hollow or filled with liquid
which may give them a brownish colour. Some beryls show feathers or negative crystal
cavities, some of which may contain a bubble of gas. An interesting object sometimes seen
in aquamarines is a flat inclusion (Webster,1994).
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Emerald

The name ‘emerald’ has always been used for any green-coloured stone until the dicipline of
gemmology has evolved. But today, emerald is identified as green beryls coloured by

. chromium. Emerald has appeared about 4000 BC in Babylon, the earliest gem market. The
oldest known emerald mines are of in Ancient Egypt. But according to new terminalogy,
those encient emeralds are of very poor quality green beryls comparing with the colombian
ones. Emerald was dedicated by the ancients to the Goddess Veniis. It was the symbol of
immortality and the symbolisation of faith (Webster,1994).

Chemical and physical })roperties

Emerald owes its verdant green colour to traces of the chromium and vanadium ions. It will
be noted from the values of refractive indices given for emeralds from different localites that
the species beryl shows double refraction, and since the index for the extraordinary ray is
less than for the ordinary ray the sign of the refraction is negative.

The absorption spectrum is that typical for chromium-coloured minerals, showing fine lines
in the red part of the spectrum, a weak diffuse central absorption with absorption of the
violet, and rather weak lines in the blue. Emerald, although a green stone, transmits a
considerable quantity of deep red, which is also a region of fluorescence, and it is this
fluorescent red light which mainly gives the red color seen when emeralds are viewed
through the chelsea colour filter (Webster,1994).

Cutting of emerald

The best-quality emeralds are almost universally fashioned in the trap-cut style with the
corners truncated, giving an elongated octagonal outline, a style which has, owing to the
common use for emerald, become known as the emerald to best advantage. Although the
mixed-cut, with a brilliant-cut top and a step-cut pavilion, has been used for emerald, such a
fashioning is rare and is said to give a glassy look. Poor-quality and badly flawed emeralds
are cut en cabochon or as beads (Webster,1994).

Oiling of emeralds

A very widespread practice amongst those engaged in the wholesale trade in emeralds is to
treat them with some form of fine oil in order to disguise the very frequent appearance of
flaws. Those organic oils can be excessed by using warm water with detergent in a
ultrasonic cleaner, and also using ultrasonic cleaner would accelarete breaking or cracking
the stone. The organic oils which are used for oiling emeralds have very high viscosity and
high RI value close to that of emeralds (Webster,1994).

Synthesis and simulation

Emerald is synthetically produced and marketed as a gemstone. The more common
imitations of emeralds are the composite stones, such as the garnet-topped doublets which
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consist of a slice of green garnet forming the crown of the stone fused to a base of green
glass. The more important, however, of these composite stones are the so-called soudé
emeralds in which two pieces of colourless beryl form the top and bottom of the stone and
are cemented together with a green-coloured layer. These soudés readily give themselves
away if they are immersed in water or other liquid and viewed sideways, when the clear
colourless top and bottom with the dark line of the coloured layer between will show. Glass
imitations of emerald can be very effective and of good colour and appearance, and they are
often embellished with 'flaws' and 'feathers' produced by layers of bubbles or by included
extraneous matter. Different processes are applied to even colourless quartz crystals as well
as pale coloured emeralds, to make them look like emerald (Webster,1994).

Mineral inclusions in emeralds

Typical inclusions observed in emeralds vary due to locality. For instance , most South
American emeralds have three-phase inclusions. In detail, emeralds from Chivor mine home
euhedral pyrite crystals, while Brazilian emeralds have many crystals with tube-like two-
phase inclusions. Emeralds of Muzo mine may have inclusions with carbon which make the
stone nearly black-coloured. And also Russian emeralds include actinolite needles,
Australian emeralds have very fractured structure ‘comma-like’ two phase inclusions are
very typical for Indian emeralds (Moroz and Eliezri,1994).

Inclusions in synthetic emeralds

Besides some solid inclusions, there are more fluid inclusions to characterize synthetic
processes.

Aquamarine

Aquamarine is blue-green variety of beryl. The hexagonal crystals of aquamarine are
generally big and perfect. Absorption spectrum is weak and the stone shows no
luminesence. Aquamarine, unlike emeralds are found in large crystals of flawless clarity
from which large water-clear stones can be cut. Their origin is generally granites and
pegmatites. Gem-quality aquamarine is found in alluvial deposits of gravel, locally called
cascolho in Brazil. Aquamarine is generally cut as step-cut due to its pale colour.
Aquamarine is often cut with the table facet parallel to the length of the crystal in order to
emphasize the deepest coloration. It’s blue colour could be deepend by heat treatment
(Webster,1994).

Morganite

Colured by manganese impurities, the pink, rose, peach, and violet varieties of beryl are
called morganite. Morganite tends to occur as short and stubby (tabular) prisms. There is no
characteristic absorption spectrum and the luminescence under ultra-violet light is a weak
lilac, but under x-rays there is an intense, but not bright, crimson glow. Trap-cut gives
morganite a stronger colour. Morganite is simulated by pink sapphire and spinel. It’s found
in Brazil, Madagaskar,California ve San Diego (Hall,1994).
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Heliodor

Heliodor is a yellow or golden yellow form of beryl. Gem-quality specimens are
occasionally found, but more usually inclusions at fine, slender tubes are present, which are
visible to the naked eye. Trap-cut gives heliodor a deep colour. Heliodor is found associated
with aquamarine in granite and pegmatites (Hall,1994).

Goshenite

Goshenite is the pure, colourless variety of beryl. It has been used to imitate diamond or
emerald by placing silver or green-coloured metal foil behind a cut goshenite gemstone.
Present localites include Canada, Brazil and the former USSR. Pale and colourless beryl was
once used for the lenses in spectacles (Hall,1994).

Red beryl

Very rare and seldom seen as a cut stone, red beryl nonetheless has an unusually intense
colour, due to the presence of manganese. It is found in rhyolites in the Thomas Mountains
in Utah in the USA (Hall,1994).
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Korund grubu siistaslar

Handan OZCAN
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Korund minerali, bir aliiminyum oksit (Al,O;) kristalidir. Kirlenme, kapanim ve iz
clementler saf mineralin seffafligini bozar. En bilinen siistas: tiirleri yakut ve safirdir.

Yakut, soluk giil pembesi renginden biitin kirmizi tonlari boyunca devam ederek koyu
kirmiziya kadar olan renklerde olusur. Safirler genel olarak mavi renkli olarak bilinir.
Aslinda korund minerali kirmizi ve mavi disinda, renksiz, menekse, pembe, yesil, sar1, gri,
beyaz, siyah ve turuncu renklerde de goriilebilir. Turuncu - pembe pleokroizmali olanina
"padparadscha" adi verilir. Renkli korundlar, renk ismi 6n takis1 alirlar ve ardindan safir
denerek isimlendirilirler. Ote yandan, bir tagin pembe safir mi yoksa soluk renkli yakut mu
oldugu hakkindaki tespit ¢ogunlukla tartismalara yol agmaktadir. Renklenmede eser
miktardaki krom oksitin rol oynadigi kabul edilir. Mavi safirin rengi demir oksit ve titanyum
oksidin izlerine baghdir. Sentetik safir iiretiminde demir ve titanyum oksitlerin eklenmesi ile
mavi renk olusturulmasi da bunu destekler. Yakut ve safirin harika renkleri, tasin i¢inde
safhgint bozacak sekilde bulunan metal oksit izlerine baghdir (Hall,1995; Webster,1997;
HMSO0,1993).

Korund trigonal sistemde kristallenir. Ancak kristallerin aldig: sekil yalnizca farkh tiplerde
degil, icinde bulunduklari farkli lokalitelere gore de ¢esitlilik gosterir.

Korund sert bir mineraldir. Mohs sertlik skalasinda elmastan sonra gelen en sert mineraldir.
Sertligi 9'dur. Dilinimsiz oldugu i¢in dayanimi da oldukga yiiksektir. Ozgiil agirlig1 3.98 -
4.02 arasinda degisir. Cift kirmasi 0.008'dir. Hem yakut, hem de safirde en cekici renk
ordiner 1g1ga bagh renktir ki bu yakutta koyu morumsu kirmizi, safirde koyu mavidir.
Parlakhklari camsidan elmas parlakligina kadar degisiklik gosterir. (Hall,1995;
Webster,1997).

Rutil inkltizyonlarinin ayni diizlemde birbirlerini kesen kollar halinde bulunmasiyla asterizm
(yildiz goriinttsii) olusur ve bu etki en iyi bigimde kaboson kesimde ortaya ¢ikarihr
(GAGTL, 1991).

Yakut ve safirin fasetli kesiminde genellikle mixed-cut (karisik kesim) kullanihir. Burada en
fazla parlaklig1 verecek sekilde kesilmis pirlanta kesim iist kismi, ortadaki tacin etrafinda
diizgiin yiizeyler halinde step-cut kesilmis alt kisim takip eder (Webster,1997).

Kapanmmlar genellikle gaz veya sivi ile dolu dairesel diskler veya negatif kristallerdir.
Ayrica katr kapanim olarak zirkon, mika, spinel, kalsit goriilebilir. Korund mineralleri
genelde aliiminyumca zengin metamorfik kayalarda ve bazaltlarda bulunurlar. Burma'da en
iyi yakutlar, Avustralya'da mavi ve sari safirler bulunur. Sri Lanka ise tiim renklerdeki
safirleri bulundurmasi ile tinlidiir (Webster,1997).
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Sentetik Korundlar

Yakutlar1 ve safirleri taklit etmek i¢in pek ¢ok sentetik korund iiretilir. Renksiz sentetik
korund, genellikle elmas: taklit etmek igin kullanilir. Renk degisimi 6zelligine sahip bir
sentetik korund ise aleksandiriti taklit etmek igin ¢ok uygun bir malzemedir. Sentetik
korundlarin renkleri ¢ok ¢esitlidir. Bunlar uygun renkteki diger dogal taslar1 taklit etmek
igin de dretilirler. Sentetik korund en ¢ok Verneuil yontemi ile diretilmistir. Ilk sentetik
korundlar 1900'lii yillarin baslarinda Verneuil yontemi ile tiretildi. 1940'li yillarin sonlarina
dogru yildiz yakut ve safirlerin de iiretimine baglanmistir.

Islenmis sentetik yakut ve safirlerin optik 6zellikleri dogal olanlarla birebir ayni olmasina
karsin (refraktif indeks, ozgiil agirhk, renklendirici element v.s) uygun biiyiitme ile bu
taglara bakildiginda dogallarindan ayirmak miimkiindiir. Oncelikle bu taslar dogal taslar gibi
yabanci maddeler igermezler yani bir sentetik korund saf aliiminyum oksittir ve
renklendirilmesi de yakut i¢in saf krom oksit, safir icin saf demir ve titan oksitlerle
miimkiindiir. Dolayistyla sentetik taslarin spektrumu dogal taslardakinden ¢ok daha keskin
bantlar igerir. Ote yandan dogal bir tasta olabilecek kristal yapisina uygun biiyiime gizgileri,
renk zonlanmasi ya da diger minerallerin olusturdugu kati kapanimlar mikroskop altinda
goriilebilirken, sentetik taslarda hizli sogumaya bagli olarak gelismis yuvarlak biiyiime
cizgileri ya da dogal olmayan kapanimlar gériiliir. Bu dogal olmayan kapanimlar genellikle
sentetigin ana malzemesi olan erimemis aliminyum oksit tozlar1 ya da sentetigin i¢inde
biytitiildiigli hazneden kopan metalik pargaciklardir. Ay sekilde dogal bir korundda da
rastlanamayacak hava kabarcig1 benzeri yapilar da mevcuttur.

Korund grubu siistaslar1. diger biitiin siistaglarinda oldugu gibi benzer renkte ve yapida pek
- ¢ok malzeme ile taklit edilebilir.

Degerli taslart benzer renkteki camlarla taklit etmek, antik ¢aglardan beri bilinen bir
yontemdir. Ancak taklitlerin tanimlanmasi siistaslarini taniyan biri igin sentetiklerin
tanimlanmasindan daha kolaydir. Ornegin kirmizi bir garnetle yakut arasinda rengi haricinde
hi¢ bir baglant1 yoktur.

Ststaglari komﬁozit adi verilen iki ya da ii¢ pargali taslarla da taklit edilebilir. Ornegin kiilah
kismr koyu mavi cam, tag kismi sentetik korund olan bir tas rahatlikla safir goriintiisii
verebilir (GAGTL, 1991).

Korund grubu siistaslarinda kalite arttirma iglemleri

Yakut ve safirler ¢ekici renkleri ve yiiksek fiyatlari nedeni ile ticari olarak siniflandirilirlar.
Ornegin iyi kalite bir yakut tamamen seffaf, catlaksiz ve ates kirmizisi olmahdir. Ancak
diistik kaliteli bir tagin birkag islemden sonra seffaflig1 arttirilabilir, ¢atlaklari kapatilabilir
hatta rengi koyulastirilabilir.

Ornegin igindeki rutil kapanimlari sebebi ile bulanik gériinen bir safir belli bir isiya
getirilerek rutillerin ¢oziinmesi saglanir, boylece seffafligi arttirilir ya da belli radyoaktif

proseslere tabi tutulan tasin rengi giizellestirilebilir.
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Catlaklar kapatmak i¢in bilinen en eski yontem yaglama islemidir. Bu islemde tas ile ayni
renkte bir organik yag ¢atlaklara igirilerek gatlaklar gériinmez hale getirilir.

Gelisen teknikle beraber bugiin elmaslara uygulandig! gibi yakut ve safirlerin qétlaklarl da
kirtlma (refraktif) indisi yiiksek camlarla doldurulabilir (GAGTL, 1991).

Gemstones of the corundum group

The mineral corundum is a crystallized form of aluminium oxide (Al,Os;), traces of
impurities modifying the water-white colour of the pure mineral. The most common
gemstone variaties are ruby and sapphire. :

Ruby varies in shade from near colourless through all shades of red to a deep crimson. The
sapphires are mostly known as blue. In fact the mineral corundum can be seen as colourless,
violet, pink, green, yellow, grey, white, black and orange besides red and blue. The one
which shows orange-pink pleochroism is called "padparadscha". All other colours are
properly termed sapphire, with the colour prefix. On the other hand, the proof of a stone
whether it is a pink sapphire or a pale ruby generally is a subject of discussion. The colour
of ruby is due to trace of chromic oxide (Cr,Os). The colour of blue sapphire results from a
combination of iron and titanium oxides. In synthetic sapphire, the blue colour is occurred
with the addition of iron and titanium oxidés. The wonderful colours of ruby and sapphire
are due to traces of one or more metalic oxides incorporated in the stone as impurities (Hall,
1995; Webster, 1997; HMSO, 1993).

Corundum crystallizes in the trigonal crystal system but the habit or shape varies greatly
with a change in locality. Corundum is a hard stone, rating 9 on the Mohs's scale. It is the
second hardest mineral after diamond. There is no cleavage in corundum so its resistance is
quite high. The specific gravity changes between 3.98-4.02. Corundum has a birefringence
of 0.008. The most attractive colour in both ruby and sapphire is that of the ordinary ray;
this is a deep purplish-red in ruby and a deep royal blue in sapphire. The lustre of ruby and
sapphire is higher than glass (vitreous), but lower than diamond (adamantine) (Webster,
1997; Hall,1995). :

The asterism occurs by branching of the rutile needles which cut each other in the same
plane. Star stones must be cut as cabochones in order to exhibit the attractive optical effect
of asterism (GAGTL, 1991).

Rubies and sapphires may be faceted in many different styles; mostly the mixed cut is used
and also the brilliant cut crown with a step cut pavilion (Webster, 1997).

Inclusions are generally negative crystals or round shaped discs which are full of liquid or
gas. Also zircon, mica, spinel, calcite can be seen as solid inclusions. The corundum
minerals are mostly found in metamorfic rocks or basalts which are rich of aluminium. The
best rubies are found in Burma, blue and yellow sapphires are found in Australia. Sri Lanka
is famous with its all colourful sapphires. '
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Synthetic Gem Corundums

Many synthetic corundums are produced in order to imitate rubies and sapphires. The
colourless synthetic corundum is mostly used in order to imitate diamond. Synthetic
corundum which has the property of colour changing is the most suitable stone to imitate
alexandrite. Corundums of all colours are synthesized by a variety of processes. These are
also used to imitate the other suitable colours of the natural stones. The first synthetic
corundums were synthesised by Verneuil method at the beginning of nineteenth century.
Star corundums have been synthesised since the late 1940s.

Although the optical properties of faceting synthetic rubies and sapphires are as the same as
the natural ones, it is possible to distinguish them from natural ones with the aid of suitable
magnification. First of all, these stones do not have inclusions as in the natural stones. A
synthetic corundum is a pure aluminium oxide colored by pure chromic oxide for ruby and
pure iron and titatium oxide for sapphire. Therefore the spectrum of synthetic stones exhibit
much sharper bands than natural ones. On the other hand although it is possible to see the
growth lines which are suitable to crystal structure of a natural stone, color zoning or the
solid inclusions under microscope, these are different from the natural ones when compared
with synthetic ones. Synthetic stones have curved growth bands as a result of rapid cooling
and inclusions are not natural. These inclusions are mostly aluminium oxide powder which
are the main materials of synthetic corundum. The gas bubbles which are seen in synthetic
stones can not be observed in natural ones.

The gemstones of corundum group can be imitated with many materials with the same color.
It has been known to imitate precious stones with similar color of glass since ancient times.
However, it is easier to distinguish imitations from synthetics. For example, there is no
relation between red garnet and ruby except the color.

The gemstones can also be imitated with the stones which consist of two or three parts in
one piece, which are called composite stones. For example a stone which its top base is dark
blue glass and the bottom base is synthetic corundum, can easily look like a sapphire
(GAGTL, 1991).

Enhancement of Gem Corundums

Ruby and sapphire are classified as commercial because of their marvelous colors and high
prices. For example: a good quality ruby must be transparent, without cracks and fire red.
However, the transparency of a stone can be increased or its cracks can be filled even its
color can be turned into deeper red.

For instance a cloudy sapphire can be heat-treated to dissolve its rutile needle inclusions. So,

the transparency of stone would be increased by this way. And also, the color of stone can
be deepened by some special radioactive processes.

The oiling process is the oldest method to fill cracks and fissures. In this process, an organic
oil is used which is similar to the color of the stone.
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Together with the developing technology, the cracks of ruby and sapphire can be filled with
glass which has high refractive index, just as done in diamonds (GAGTL, 1991).
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I¢ deniz olan Marmara Denizi’nin kuzey self genisligi 7-8 mile, giiney self genisligi 20-25
mile kadar ¢ikmaktadir. Marmara Denizi uzun eksenine paralel, dogudan batiya dogru ii¢
adet elips seklinde gukurluga sahiptir. Bu gukurluklarin derinlikleri, 1272, 1265 ve 1152
m’dir.

Seyir, Hidrografi ve Osinografi Dairesi tarafindan ¢esitli zamanlarda Marmara Denizi’nden
alinan tim ornekler bu ¢ahsmada kullanilmigtir. Marmara Denizi tabanindan alinan ytzey
¢okel ornekleri tane bilyiikligiine gore smiflandirilarak 1:300.000 dlgekli ¢okel dagilim
haritast hazirlanmistir.

Marmara Denizi yiizey ¢okeli kumlu, siltli ve ¢amurlu birimlerden olusmaktadir. Dar olan
kuzey selfindeki deniz tabanmi kum ve.kumlu ¢okeller ile kaphdir. Kum birimi 10-15 metre
su derinligine kadar yayihm gostermektedir. Bu g¢okeller ¢ok miktarda kavki ve kavki
kirintilart icermektedir. 10-20 m su derinliginde deniz tabant kum ve siltli birimlerle; 20-
30 m su derinliginde ise silt, kumlu silt ve kumlu ¢amur ile kaplanmistir. Camur ve
camurlu ¢dkeller 50-70 m ve daha derin deniz alanlarinda yer almaktadir.

Marmara Denizi giiney selfi genis bir alan kaplamaktadir. Bu bolgenin batimetrik yapisi ve
calel igerigi kuzey kesiminden farkli ozellikler sergilemektedir. Bu bolge kumlu ve
camurlu birimler ile kaphdir. Ozellikle bu self lizerinde yer alan adalar civarinda kumlu
birimler yer almaktadir. Marmara Denizi’nin orta kesimleri derin ve ¢amur birimi ile
kaplidur.

Surface sediments distribution map of the Marmara Sea

Sea of Marmara shows different bathymetry and it has three troughs. These troughs which
have 1272, 1265 and 1152 m depth extend parallel along the axis of the Marmara Sea. The
widths of north and south shelf of Marmara Sea are 7-8 miles and 20-25 miles
respectively.

Studied samples were collected from the bottom of Marmara Sea by research vessel of
Department of Navigation, Hydrography and Oceanography. Surface sediments were taken
with orange-peel and other type of grabs. Samples were classified according to standart
methods of grain size. Bottom sediments distribution map based on grain size was prepared
in 1:300 000 scale.

When the sediment distribution Sea of Marmara is examined three main sediment units were
distinguished namely sandy, silty and muddy materials. The north shelf area is narrow and
sea floor in this area is covered with sandy materials down to about 10-15 meters depth.
These materials also contain a lot of shells and their crumbs. Between 10 and 20 meters of
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waters depth, the bottom of the sea;is covered with sand and silt. Silty and muddy sand are
observed between 20 and 30 meters water depth. Mud and muddy materials cover the
bottom between 50 and 70 meters depth. Mud was observed at depths of more than 70
meter.

Southern shelf of Sea of Marmara shows different bathymetry and sediment composition
compared to North self. Bottom of South shelf is composed of sandy and muddy materials.
Especially near the islands, which are situated at the south shelf of Marmara Sea, sandy
materials are observed. Center of the Marmara Sea is covered by muddy materials.
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Yatak viikii halinde tagiman tortullarin kaynaktan uzaklastik¢a ve / veya enerji ile temaslari
stirdiikge tane boylarinm kiiguldigii seklinde genel bir kanaat vardir. Ancak bu bir
genellemedir ve  kaynak kayanin oOzellikleri, tasinma hizi, tasinma sirasindaki tane
yogunlugu ve tasinan tortullarin boy dagihminm gozardi edilmesi halinde ¢ogu kez
beklenen durumun tersi ile karsilasilir. Ornegin bazi diiz akarsu yataklarinda kumlu kanal
barlar1 gozlenirken, bosalim agzina yakin yerlerde ¢akilli dirsek barlari olusabilmektedir.
Avyni sekilde, bazi deltalarin aktif agiz barlari ince taneli, agizdan uzak ug noktalar ise kaba
taneli goriintirler. Bu durum eski istiflerin yorumunda sik kargilasilan, giiglik ¢ikaran ve
bazan vanhsa dusiiren sedimantoloji problemlerindendir. Akarsu-egemen Gonen deltasi ile
dalga-egemen Biga deltasi, problemin 6ziinli olusturan taneboyu-enerji iliskilerinin
arastirtlmasi i¢in uygun depolanma vyerleridir. Ctnkii her iki deltanin kaynak alani,
besleyici akarsularin rejimi ve profilleri ile delta 6zellikleri gok iyi bilinmektedir. Yatak
vitkil taginmas) kisa siireli sellenme donemlerinde gergeklesir. Olagan akig dénemlerinde
esas itibariyle aski yiikler nakledilir ve bu ylizden yaz ve sonbahar aylarinda akarsu
vataklarinda nadiren tortul gézlenebilir. Bunlardan yararlanarak, denize ulastirilan tanelere
akarsu ve dalga siireglerinin (= enerji) nasil tesir ettikleri ve ne gibi degisiklikler yarattiklari
fazla yoruma gerek kalmaksizin arastirilabilecektir. Bu amagla her iki deltanin ana akarsu
vataklari ile kumsal kisimlari sik arahklarla 6rneklenmis, orneklerin mineralojik ve
graniilometrik analizleri yapilmistr. Ayrica bu orneklerdeki kuvars tanelerinin yiizey
vapilari taramali elektron mikroskobunda incelenmis ve tasinma sirasinda kazandiklari
viizey ozellikleri birbirleriyle karsilastinimistir. Delta tipindeki farkliliklara kargin her iki
depolanma yerinde elde edilen sonuglar biiyilk &lglide benzesmektedir. Delta agizlarinda
boylanma iyi iken kenarlara dogru kotiilesir. Ayni yonde tane boyu ince-orta kumdan ince-
orta ¢akila donisiir. Her iki deltada, iist kumsal yiiziinden kiy! gerisine dogru tane boyu
kabalasmasi dikkat ¢eker. Tane yuvarlaklagsmast kumlarda zayif, ¢akil boylu tanelerde
belirgindir. ~ Kuvars tanelerinin yiizeylerindeki mekanik izler (= ventifacts) delta
agizlarindan uzaklastik¢a ¢ogalir. Genellikle oyuk veya kisa oluklar bigimindedir. Ozetle,
Biga ve Gonen deltelarinin kumsallarinda, aktif agiz barlarindan kenarlara dogru taneboyu
irilesmesi ve iri tanelerdeki goreceli dokusal olgunluk dikkat ¢eker. Bu durum *“kaynaktan
uzaklastikca taneboyu kiigiiliir” genellemesinin tersine bir gelismedir ve yoredeki enerji
dagilimi ile agiklanamaz. Ciinkii enerji biittin bu kumsallarda hemen hemen esit dagilmistir.
Arastirmalarimiz ince kum boyu tane bollugunun onemli faktoér oldugunu ortaya
koymaktadir. ince taneler, yiiksek enerji (dalga) sartlarinda bile birbirlerini engelleyerek
yerdegistirmelerini sinirlamaktadir.  Tersine kaba taneler (c¢akil boyu) olagan dalga
sartlarinda dahi yuvarlanarak mesafe katederler ve nispeten kisa siirede delta kenarlarina
ulasirlar. Bu sonug yash istiflerin yorumlarinda 6nemli yararlar saglayabilecek niteliktedir.
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Coastal sediments of the Biga and Gonen deltas: a case study for the
relationship between grain-size and energy

There is a general opinion that grain-size of sediments tranported as bed load gets smaller as
the distance from the source increases and/or contact with energy continues. However a
reverse situation is observed i many cases if the features of source rock, velocity of
transportation, grain density during the transportation, and grain-size distribution of
transported sediments are neglected. For example sandy longitudinal bars are seen along
straight channels while gravelly point bars orginate near discharge area. Similary active
mouth bars of some deltas are fine grained whereas the ends far from these mouth bars have
coarse grained material. This is one of the quite common sedimentological problems faced
in the interpretations of old sequences.

Fluvial dominated Gonen delta and wave dominated Biga delta are suitable depositional
places for making research on relations between grain-size and energy because their source
area, flow regime and profiles and delta features are well known. Bed load tranportation
occurs in short term flooding. Suspension load is transported in flowing seasons therefore
sediments are rarely seen in channels in summer and .all seasons. Based on these, effects of
fluvial and marine processes can be investigated withcut any interpretation. For this reasc
main channels and sandy parts of these two deltas were sampled in close intervals and
mineralogical and granulometric analyses of the samples were made. Surface of quartz
grains was also checked by using SEM and features of surfaces gained during the
tranportation were compared to each other. Although there are some differences in delta
types, results are more or less similar to each other. Scrting is good at delta mouths while it
is poor toward the edges of the deltas. On the other hand grainsize changes from fine to
medium sand to fine to medium gravel in the same direction. It is noteworthy that grain-size
gets coarser from shoreface to backshore in Biga and Coénen deltas. Grain rounding is weak
in sands but it is quite distinctive in gravel size material. Ventifacts which look like hollows
or short troughs also increase from the delta mouths to tae back.

As a summary it can be said that there is coarsening i1 grain-size and relatively textural
maturity in coarse grain, from active mouth bars to the ¢dges of Biga and Gonen deltas. This
is opposite to the general idea that “grain size gets smaller away far from the source™ and
cannot be explained by regional energy distribution. This is becasue energy is equally
distributed along the whole coast and our research indicates that abundant existence of fine
sand is as important factor. Fine grains obstract each other and their movement is controlled
even if in high energy conditions. Contrarily coarse grains move as rolling in normal wave
conditions and they reach delta margins in short-term. This result can be very useful for
interpretation of old sedimentary sequences.
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Seyitomer (Kiitahya) bitiimlii marnlarinda durayh izotop caliymalar

ilker SENGULER', Nurettin SONEL?

'MTA Genel Midiirhigii Enerji Dairesi, 06520 Ankara
*AUFF Jeoloji Miithendisligi Boliimii, 06100 Ankara

Seyitémer bitimli marn sahasi Kiitahya’ nin KB’ sinda DKB-BGB yénli Neojen
havzasinda yer almaktadir. Inceleme alaninda alttan iste dogru Ayval formasyonu (temel
karmasigi - Ust Kretase oncesi); Elmacik formasyonu (konglomera - Alt Miyosen);
Seyitémer formasyonu (yesil kil, linyit, bitiimli marn, sari kil - Orta Ust Miyosen);
ishakgilar formasyonu (marn, kiregtasi - Pliyosen); Kocayataktepe formasyonu (konglomera
- Pleyistosen) ve Aliivyon (Kuvaterner) yer almaktadir (Sengiiler, 1999).

Durayli izotop jeokimyas: calismalari Seyitdmer formasyonu igerisinde yer alan bitiimli
marnlar {izerinde (tiim kayag) gergeklestirilmistir. Ornekler, McCrea (1950) tarafindan
onerilen karbonat ve dolomit oranlarina bagl standart izotop analiz yontemlerine gore
hazirlanmis olup analizler Tibingen Universitesi (Almanya) Durayl izotop Jeokimyasi
Laboratuvarinda yapilmistir.

Tim kayag orneklerinde §13C (PDB) degerleri 9.918 ile 14.248 arasinda 5180 (PDB)

degerleri -4.717 ile -4.825 arasinda ve 0180 (V-SMOW) degerleri 25.941 ile 26.047
arasinda degismektedir.

Elde edilen 613C (PDB) degerleri bitimlii marnlarin anoksik kosullarda ¢okeldigini, 6180
(PDB) degerleri ise gol ortamma zaman zaman meteorik su gelisinin oldugunu

gostermektedir (McKenzie 1985). Bitlimlii marn igerisindeki organik materyalde &lgiilen &
13C degeri ise -29.5 (PDB%o) ile -28.2 (PDB%o) arasinda dar bir arahkta degismektedir.
Kolonial Botryococcus bakimindan zengin olan bu diizeyler, petrol igin verilen -28.0
(PDB%o) degerine oldukga yakindir.

Stable isotope studies on Seyitomer (Kiitahya) bituminous marls

The Seyitomer bituminous marl deposit is located in ENE-WSW oriented Neogene basin,
NW of Kiitahya. The rock units exposed in the investigated area from bottom to top are
Ayvali  formation (basement complex-pre-Upper Cretaceous); Elmacik formation
(conglomerate - Lower Miocene); Seyitémer formation (green clay, lignite, bituminous
marl, yellow clay - Middle to Upper Miocene); ishakgilar formation (marl, limestone-
Pliocene); Kocayataktepe formation (conglomerate-Pleistocene) and Alluvium (Quaternary)
(Sengtiler 1999).

Stable isotope geochemistry studies have been carried out on the bituminous marls (whole

rocks) found in the Seyitdmer. formation. The samples have been prepared according to the
standard isotope analyses ‘method based on the carbonate and dolomite ratios recommended
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by Mc Crea (1950) and the analyses have been carried out in the Tiibingen University
(Germany) Stable Isotope Geochemistry Laboratory.

In all the rock samples, the 313C (PDB) values varied from 9.918 to 14.248, those of 8180
(PDB) from -4.717 to -4.825 and those of 3180 (V-SMOW) from 25.941 to 26.047.

The 613C (PDB) values obtained indicate that the bituminous marls were deposited in
anoxic conditions, and the 180 (PDB) values indicate that meteoric water reached the lake

environment from time to time (McKenzie 1985). The 813C value measured in the organic
material within the bituminous marls varies in a narrow interval from -29.5 (PDB %o) to -
28.2 (PDB %o). These levels which are rich in colonial Botryococcus are quite near the -28.0
(PDB %) value given for petroleum.
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Domani¢-Giirgenyayla (Kiitahya) plutonunun petrografik ve
petrokimyasal ozellikleri

Giirkan BACAK. Hiilya KESKIN, Latife BACAK

Zonguldak Karaelmas niversitesi Jeoloji Miihendisligi Boliimii, ZONGULDAK.

Inceleme alani Kiitahya Ili kuzeyinde, Domani¢-Keles-Inegol Ilgeleri arasinda yer
alamaktadir. Bolgedeki en yash birimler; Devoniyen yash Sarigayir Yayla Sistleridir.
Gahgma alanmin kuzeyinde, Bozkulak Yayla, acikulak Tepe, Sarigayir Yayla, Oba Tepe
¢evresinde. yaklasik 12 km™ lik bir alanda yayilim sunarlar. Petrografik incelemeler ile,
muskovit-klorit-epidot-kuvars  ve muskovit-albit-kuvars birlikteligi g6zlenen sistlerin
Barrowiyen tiirii yesilgist fasiyesinde metamorfizma gegirdikleri belirlenmistir.

Permiyen yash Alhkaya (Geyiktepe) Mermerleri sistlerin iizerinde agisal uyumsuz
konumda yer almakta olup. ¢alisma alaninin kuzeyinde; Kizilbalgik Tepe, Bozkulak Tepe,
Etlik Tepe. Allikaya Tepe gevresinde yaklagik 12 km?® lik bir alanda yayihm
sunmaktadirlar. Genelde masif kiregtagi mermerleri, granodiyorit bilesimine sahip sokulum
““lesinin  batolitik yerlesimiyle kesilmislerdir. Ayrica mermerlerle sokulum  kiitlesi
(intriizif) siirinda skarn olusumlari yaygimn olarak izlenmektedir.

Sokulum kiitlesinde  yapilan  (Domani¢-Giirgenyayla Granodiyoriti)  petrografik
incelemeler sonucunda; egemen kaya birimlerini; granodiyorit, kuvarsh diyorit, mikro
granodivorit, kuvarsli monzonit ve porfirilerin olusturdugu belirlenmistir. Bunun yaninda
sokulum kiitlesinin (intriizif) kenar  kesimlerinde yaklasik 1.5 km¥lik bir alanda D-B
dogrultusu bovunca Sarigayir Yayla  giineyinde silislesmeler ve sokulum kiitlesinin
verlesimi sirasinda  ¢evre kayaglardan koparttigi sist ve mermerleri igeren anklavlar
gozlenebilir.

Polarizan mikroskop incelemelerinden  magmatik kaya¢ oOrneklerinin  grantiler ve
mikrograniiler porfirik dokuya sahip olduklart belirlenmis olup esas minerallerden kuvars,
plajioklas (oligoklas-andezin), biyotit, muskovit, alkali feldspatlar (mikroklin-ortoz) ve tali
minerallerden sfen, anatas, epidot  gdzlenmistir. Ayrica kayaglarda yogun oranda
hidrotermal alterasyon etkisi gozlenmis olup. alterasyon minerallerinden bol oranda serisit,
~ klorit. epidot. karbonatlasmalar mevcuttur.

Saha ve petrografik incelemelerden potassik-fillik-piropillitik kusaklarmn  varhig
belirlenmistir. Fillik kusakta K-feldspatlar serisite, biyotit ve amfiboller klorite dontismiis
olup, propillitik kusakta ise serisitlesme, epidotlasma ve karbonatlagmalar
gozlenebilmektedir. Parlak kesit (cevher mikroskobu) incelemelerinden  hidrotermal
(mezotermal) pirit, kalkopirit, molibdenit, sfalerit cevher minerali parajenezi gozlenmistir.

Magmatik kayaglardan ahlnan &rneklerden elde edilen kimyasal analiz sonuglarmin
petrokimyasal yorumlarmm (degerlendirmelerinin) petrografik degerlerle uyumlu oldugu
ve sokulum kiitlesinin 1 tipi (igneous type), granodiyorit bilesimine sahip, kalkalkalen
karakterde ve sial kokenli oldugu belirlenmistir.
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Eldeki veriler sonucunda, cevherlesmeler de gozoniine alindiginda, magmatik sokulum
kiitlesi (Domani¢ Giirgenyayla Granodiyoriti) tektonik konumunun vyay ardi bolgesine
diistugti soylenebilir.

The petrographic and petrochemical features of Domanic-
Giirgenyayla (Kiitahya) pluton

The investigation area is situated between Domanig-Keles and Inegél towns in the north of
Kiitahya city.

The oldest series of the region is Devonian aged schists named as Sarigayir Yayla schists.
They are exposed in approximately 12 km” area around Bozkulak Plateau, Acikulak Hill,
and Saricayir Plateau in the north of the investigation area.

From the petrographic observations, it has been concluded that the schists, which contain
assemblages with muscovite-chlorite-epidote-quartz and muscovite-albite-quartz, were
metamorphosed in the greenschist facies of Barrowian type.

The Permian aged Allikaya (Geyik Tepe) Marbles are located over the schists with an
angular disconformity and are located in a 6 km” area around Kizilbalgik Hill, Bozkulak
Hill, Etlik Hill, and Allikaya Hill in the north of the investigation area.

Generally the massive marbles are cut by the granodioritic intrusives emplaced as batholiths.
In addition to this, skarn ores beween inrusive and marble contact zones are common.

From the petrographical observations, it was determined that the common rock types of the
intrusive are granodiorite, quartzdiorite, micro granodiorite, quartz monzonite and their
porphyries. In addition to this, at the edge of the intrusive, silicification and the enclaves
which contain marble and schist blocks, were observed.

Polarization microscope studies revealed that the magmatic rocks have granular and
microgranular porpyhritic texture and that the major minerals are quartz, plagioclases
(oligoclase. andesine), biotite, muscovite, alkali feldspars (microcline, orthoclase) and also
the minor minerals are sphene , anatase, epidote. In addition to this, hydrothermal
alteration 1s commonly observed on the bodies of magmatic rocks and sericite-chlorite,
epidote minerals and carbonatization are comman in this alteration.

From the field investigations and petrographic observations it has been concluded that
there are potassic, phylitic and propylitic zones arround the intrusive hydrothermal
mineralization.

In the phylitic zone feldspars have turned into sericite, and biotites and amphiboles have

turned into chlorites. In the propylitic zone sericitization, epidotization and carbonatization
are observed.
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From the microscopy observations, hydrothermal (especially mesothermal) mineral
assambleges, such as pyrite, chalcopyrite, molibdenite and sphalerite, were recognized.

From the results obtained, it was concluded that petrochemical characteristics of rock
samples are similar with the petrographical features and the intrusive is of I type (igneous

type), granodioritic composition, calcalcaline nature and originated from sial.

When the mineralizations in intrusive rocks and the information regarding the intrusive
rocks are considered, it can be said that the tectonic location of intrusive is a back arc zone.
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Doga canhlar1 kopyaladi m1? Mikropaleontolojik verilerle bir yaklasim

Sefer ORCEN

Kocaeli Universitesi, Jeoloji Miihendisligi Bolimii, Kocaeli

Bilim. gorgiil (ampirik) ve nesnel (objektif) bir gereklik alaninin bulunmasi ile amacina
ulagmak igin izledigi yolda bilgi iiretimi i¢in bagvurdugu amag ve islemlerin biitiinselligine
ulasmaya ¢alismaktadir.

Bilimin yol gostericiliginde, dogaya bakis ve dogay: yorumlamada temel kavram,
duyumlardan bagimsiz varolan nesnel gergekliklerdir. Maddenin siirekli bir hareket icinde
olmasi. biitiin degisimlerin hareketi hareketlerin de degisimi zorunlu kilmasidir.

Bu bilim anlayisi i¢inde, yapilan calisma kapsaminda doga olaylarma bakis agisindan
mikropaleontolojik 6rneklerin yorumlanmasi, hayvanlar aleminin Protozoa bélimiiniin
Foraminiferida (tek hiicreli organizmalar) takimmna ait foraminiferler iizerinde
gergeklestirilmistir. Yer kiiresinin en eski kayitlarini olusturan 3.5 milyar yil 6ncesine ait
Prokaryot grubu canhlardan Arkeobakteriler ile 2 milyar yil 6ncesinde ortaya c¢ikan
Okaryotlarin (gekirdekli hiicreler) ortakhik iliskilerini; Ediacara faunasi ile ¢ok hiicreli
hayvanlar ve giiniimiize kadar ulasan Protista’larin olusturdugu gelismis tek hiicreli
organizmalarin gizgileri iginde irdelemek olanaklidir.

Dinyanin olusumundan giiniimiize yeryuvarinin i¢ dinamiginden kaynaklanan levhalarin
birbirine gore hareketleri ve volkanik olaylar, diinya disi etkenlerden meteor yagmurlari ve
glines sistemindeki yogun radyasyon etkileri yer kiiresinde biiyiik degisimlere neden
olmustur.

Yeryuvarindaki bu degisimlerle; ilki, 250 milyon yil énce (Permiyen-Triyas sinir1); ikincisi,
65 milyon yil 6nce (Kretase-Tersiyer sinir1) ortaya ¢ikan iki ayri kriz donemi yasanmistir.
Bu kriz dénemlerinde canlilar alemindeki yok oluslara ait izler, yeryuvari kayitlariyla ortaya
konulmus ve konulmaya devam etmektedir.

Bu calismada ozellikle bentik foraminiferlerin yaklagik 350 milyon yillik bir zaman
diliminde hareket ve degisimleri temel alinarak mikropaleontolojik orneklere iliskin 12 grup
degisim irdelenmistir. Bu degisimler; A. Fusulinler-Alveolinler, B. Lepidorbitoides-
Lepidocyclina, ~ C.  Reichelina-Nummulites, D.  Pararotalia-Miogypsinidae,  E.
Globotruncana-Globigerina, F. Pachyphloia-Involutaria-Lenticulina, G. Siderolites-
Calcarina. H. Hemigordiopsis-Perilculina, I. Brevaxina-Fabularia, J. Goupillaudina-
Operculina, K. Ophthalmidium-Quinqueloculina, L. Orbitolites-Sorites,

olarak belirlenmistir. Bu irdelemelerde en basta ortaya konulan tanimlar ve doga olaylarina
bakis acist kapsaminda foraminiferlerin benzerlikleri, zaman ve mekan boyutunda ele
alnmistur. Genel olarak basitten karmasiga degisen benzerlikler goriilmektedir. 350 milyon
villik zaman diliminde bazi canli kayitlarindaki eksiklikler; ortamsal degisimler, meteor
yagmurlari ve volkanik faaliyetlere bagli olarak agiklanabilir.
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Mikropaleontolojik verilerle yapilan 12 grupdaki degisimin degerlendirilmesi sonucunda,
ortamlar ile canhlar arasindaki iliskiler ele alindiginda, ortamdaki degisimler canlilardaki
degisime neden olmakta ve bu degisim bazen kriz (yok olma) boyutuna ulagsmakta, bu da
degisimi dislayan degil dogrulayan bir stireci agiklamaktadir. Ortamdaki krizin kalkmast,
canhlarin yeniden gelisme gosterip benzer ama daha gelismis canh topluluklarmin
olusmasina neden olmaktadir. Foraminifer topluluklartyla Permiyen, Ge¢ Kretase, Geg
Paleosen, Eosen, Erken Oligosen, Erken-Orta Miyosen’in dzgiin paleoekolojik kosullariyla
benzer neritik (513 deniz) ve derin deniz ortamlarindan s6z edilebilir.

Fenotip=Genotip+Ortam (Cevre) esitligiyle, orneklenen foraminifer degisimleri igin bir
temel olusturmak olanakhdir; bu yaklagim, doganin jeolojik devirler boyunca canhlar
kopyalamasi konusunda yeni bir bakis agis1 getirecek nitelikte degerlendirilebilir.

Did the nature regenerate the organisms? An aproach by
micropalaeontological data

The main concepts for understanding and interpreting the nature within the scientific aspects
are the objective observations. The dynamic behaviour of material requires a natural time-
dependent evolution.

This study carried out under the light of above scientific understanding, is concerned with
Foraminifer that belong to order Foraminiferida (single-cell organisms) of Protozoan. The
relationships between the 3.5 Ga old Archaeobacterium of Procariote group, the oldest
known biological forms, and 2 Ga old Eucariotes are possible to examine using the
evolutionary model of the Ediacaria fauna (multiple-cell organisms) and more developed
single-cell organisms such as Protista that have survived until present.

Since its early formation, the earth has been the subject of an evolutionary system caused by
the dynamic events including plate movements, volcanic activities, meteorite impacts and
radioactivity effects of the solar system. This evolutionary system causes remarkable
changes in biological life on earth.

Within this evolutionary system, there are two main crisis periods that affected the Earth
significantly, (1) 250 Ma ago (Permian-Triassic boundary), and (2) 65 Ma ago (Cretaceous-
Tertiary boundary). The mass extinction events during these periods have partly been
documented using geological records and are still being examined.

In this work, 12 different groups of Foraminifers (mainly benthic) have been investigated by
studying their evolution and time-related distribution over the period of about 350 Ma.

The evolutionary distribution of different groups of Foraminifers have been defined as
below: A. Fusulinids-Alveolinids, B. Lepidorbitoides-Lepidocyclina, C. Reichelina-
Nummulites, D. Pararotalia-Miogypsinidae, E. Globotruncana-Globigerina, F. Pachyphloia-
Involutaria-Lenticulina, G. Siderolites-Calcarina, H. Hemigordiopsis-Perilculina, 1.
Brevaxina-Fabularia, J. Goupillaudina-Operculina, K. Ophthalmidium-Quinqueloculina, L.
Orbitolites-Sorites
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First, the similarities between the Foraminifers have been examined in terms of time and
space relationships. In general, some similarities between the primitive and more complex
forms have been observed. The absence of some fossil forms in some particular geological
periods may be attributed to variations in environmental conditions caused by meteorite
impacts and volcanic activities.

It has been observed that the environmental variations can affect the Foraminifers
significantly and that these effects may sometimes cause mass extinction events. These
observations seem to support an evolutionary system. After the end of the crisis (mass
extinction) periods, some new forms of Foraminifers formed. These new forms are similar
to the earlier forms but are generally more developed.

The specific palaeoecological conditions of the Foraminifers of the Permian, late
Cretaceous, late Palaecocene, Eocene, early Oligocene and early-middle Miocene periods
may indicate that both shallow and deep-sea conditions were similar during these periods.

Finally, it is possible to draw a general conclusion for the observed variations on

Foraminifers using the equation of “‘Phenotype =Genotype+Environment’’. This can be
considered as a new perspective for the natural regeneration.

375



53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Orta Anadolu ¢arpisma sonrasi alkali pliitonizmasina ait Baranadag
kuvars monzoniti ve Hamit kuvars siyenitinde mineral kimyasi ve
jeotermobarometre ¢calismalari

Nazmi OTLU', Durmus BOZTUG" Bernard BONIN?

" Cumhuriyet Universitesi, Jeoloji Mithendisligi Boliimii, 58140 Sivas
“Univ. Paris Sud, Lab. de Pétrologie-Volcanologie, Bat. 504, F-91405 Orsay Cedex, France

Orta Anadolu ¢arpigma sonrasi alkali pliitonizmasi iginde 6nemli bir alt grubu olusturan silis
bakimindan asiri doygun (ALKOS) alkalin alt gruba ait Baranadag Kuvars Monzoniti ile
Hamit Kuvars Siyeniti, Orta Anadolu Kristalin Karmasigma ait orta-yiiksek dereceli
metamorfik kayaglar icerisine sokulum yapar sekilde ytizeylenirler. Bu pliitonlari olusturan
kayaglar genel olarak orta ve kaba taneli dokuya sahip olup, kayag olusturucu ana bilegenleri
plajiyoklaz+ortoklaz+piroksen (ojit)+amfibol (hornblende, hastingsit)+biyotit+kuvars; tali
bilesenleri ise apatit+ titanit+zirkon+allanit minerallerinden olusmaktadir. K-feldispat
mineralleri 6zellikle Hamit Kuvars Siyenitinde daha yaygin ve tipik olmak tizere iri
megakristaller halinde de bulunmaktadir. Jeolojik konum, mineralojik bilesim ve timkayag
jeokimyasi verilerinin birlikte degerlendirilmesi sonucunda, Baranadag Kuvars Monzoniti
ve Hamit Kuvars Siyenitinin; ¢arpisma sonrasi, levha i¢i, A-tipi, silisge asiri doygun alkalin
karakteristikler sergileyen bir magma kaynagindan tiiremis olduklar1 belirlenmistir.

Baranadag Kuvars Monzoniti ve Hamit Kuvars Siyeniti kayag &rnekleri lizerinde elektron
mikroprob analiz (EMP) yéntemiyle yiriitiilen mineral kimyasi ¢alismalarinda piroksen,
amfibol, biyotit, plajiyoklaz ve ortoklaz minerallerinin kimyasal bilesimleri belirlenerek
bunlardan piroksen, amfibol ve biyotitlerin kimyasal siniflandirilmasi ve yapisal formiilleri
hesaplanmis; plajiyoklaz ve ortoklaz minerallerinin ise ©nemli mineral kimyasi
karakteristikleri belirlenmistir. Mineral kimyasi verilerine dayandirilan jeotermobarometrik
hesaplama ¢ahgmalarinda pliitonlarin katilasma derinliklerine yaklagimda bulunulmasi
amagclanmigtir. Jeotermometre hesaplamalarinda amfibollerdeki Ti igerigi, amfibol-
plajiyoklaz jeotermometresi, amfibol-klinopiroksen jeotermometresi, feldispat cifti (alkali
feldispat-plajiyoklaz) ~ jeotermometresi ~ yontemleri  uygulanirken;  jeobarometre
hesaplamalarinda ise amfibollerdeki Al igerigine dayali yontem kullanilmigtir. Belirtilen bu
jeotermobarometrik ¢aligmalar sonucunda, carpisma sonrasi bir jeotektonik ortamdan
tiremis olan ana magma kaynagi kabuk igerisinde diyapirik yiikselimine devam ederken
yaklagik 15 km (veya daha fazla) derinlikte Baranadag Kuvars Monzonitini olusturmak
tizere ayrilmistir. Baranadag Kuvars Monzonitini olusturan bu magmadaki amfibol
minerallerinin katilasmasi 5.0 kbar basmg (yaklasik 15 km derinlik) ve 680 °C sicaklikta
baslay1p, 2.0 kbar basing (yaklasik 7 km derinlik) ve 600 °C sicakhga kadar devam etmistir.
Hamit Kuvars Siyenitini olusturan magmatik eriyikteki amfibol minerallerinin katilasmasi
kismen daha si1g derinliklerde 4.0 kbar basing (yaklagik 13 km derinlik) ve 680 °C sicaklikta
baslayip, 3.4 kbar basing (yaklagtk 11 km derinlik) ve 600 °C sicakliga kadar devam
etmistir.
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Mineral chemistry and geothermobarometry studies in the Baranadag
quartz monzonite and Hamit quartz syenite from the post-collisional
Central Anatolian alkaline plutonism, Turkey

Baranadag Quartz Monzonite and Hamit Quartz Syenite, belonging to the silica’
oversaturated alkaline subgroup of the Central Anatolian post-collisional alkaline plutonism,
are exposed intruding the medium- to high-grade metamorphics of the Central Anatolian
Crystalline Complex. The rocks of these plutons show medium- to coarse-grained texture.
The major and accessory constituents are composed of plagioclase + orthoclase + pyroxene
(augite) + amphibole (hornblende, hastingsite) + biotite + quartz, and apatite + sphene +
zircone + allanite minerals, respectively. Both of these plutons contain large K-feldspar
megacrysts which, however, are commonly and typically observed in Hamit Quartz
Syenite. Geological setting, mineralogical composition and whole rock geochemistry data
reveal that both the Baranadag Quartz Monzonite and Hamit Quartz Syenite have been
derived from a single magma source which represents post-collisional, within-plate, A-type,
and silica oversaturated alkaline characteristics.

The pyroxene, amphibole, biotite, plagioclase and orthoclase minerals of some rock samples
from the Baranadag Quartz Monzonite and Hamit Quartz Syenite have been analysed by the
electron microprobe (EMP) method for the mineral chemistry studies. The mineral
chemistry data have been mainly used for the chemical nomenclatures/structural formulae
calculations and the geothermobarometry studies among which the latter one particularly
aims to determine the cooling depths of the plutons. The geothermometry studies include Ti
content of amphiboles, amphibole-plagioclase geothermometry, amphibole-clinopyroxene
geothermometry, feldspar pair (K-feldspar-plagioclase) geothermometry. As for the
geobarometry study, it has been solely based on Al content of amphiboles. All these studies
have concluded that a magmatic melt was separated from main magma source to yield the
Baranadag Quartz Monzonite at a depth of approximately 15 km (or more) during the
diapiric rising up within the crust in a post-collison geological context. The solidification of
amphibole minerals in this magmatic melt, from which the Baranadag Quartz Monzonite
was derived has commenced to solidify at the conditions ranging from pressures of 5.0 kbars
(corresponding to ca. 15 km) and temperatures of 680 °C to 2.0 kbars P (cc 7 km) and 600
°C. The crystallisation of amphibole minerals in the magmatic melt of Hamit Quartz Syenite
seems to have occurred at relatively shallow depths ranging from pressures of 4.0 kbars (ca.
13 km) and temperatures of 680 °C to 3.4 kbars (ca. 11 km) and 600 °C.
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Saglam kayag elastisite modiiliiniin tahmin edilebilmesine y6nelik
ampirik modeller

Candan GOKCEOGLU, Murat ERCANOGLU, Serhat ACAR, Harun SONMEZ
Hacettepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Bolimii 06532 Beytepe Ankara

Saglam kayacin elastisite modiilii, saglam kaya¢ dayanim siniflamasinin yanisira niimerik
modellerde de kullanilan onemli bir parametredir. Ancak bu parametrenin laboratuvar
ortaminda tayini, standart karot o&rneklerinin hazirlanmasi ve zaman alici islemleri
gerektirmektedir. Ozellikle zayif kaya ortamlardaki sondaj ¢alismalari sirasinda derinden
alinan karot drneklerinin, standart olarak elde edilememesi durumuyla siklikla karsilasilir.
Bu yiizden elastisite modiilii ve tek eksenli sikisma dayanimmin tayini de olanaksiz hale
gelmektedir. Orneklemede karsilasilan bu tiir giigliiklerin agilabilmesi icin Schmidt sertlik
gekici, nokta yiikii ve disk makaslama gibi indeks deneyler kaya mekanigi uygulamacilari
igin ilgi gekici olmustur. Ancak, bu indeks deneylerden yola ¢ikip gerek tek eksenli sikisma
dayanimr ve gerekse elastisite modiiliiniin tahmin edilmesi bir dizi istatistiksel analizi de
beraberinde getirmektedir. Istatistiksel yontemlerle elde edilen ampirik iliskilerin kestirim
giicii kuskusuz veri tiiriine, sayisina ve iliskinin istatistiksel olarak anlamliligina baglidir.

Bu ¢aligmada ise bugiine kadar elastisite modiilii ile tek eksenli sikigma dayanim1 ve nokta
ylikii dayanim indeksi arasinda kurulan ampirik iliskiler derlenmis ve toplu olarak yeniden
degerlendirilmistir. Bu ¢alismalarin yanisira elde edilen veriler yardimiyla, kayacm elastisite
modiilt, tek eksenli sikisma dayanimi, nokta yiikleme indeksi, birim hacim agirhgr ve
porozitesine bagli olarak tahmin edilmesine yonelik ¢oklu regresyon modelleri
olusturulmaya calisilmistir. Bu amagla yayinlanmis ¢alismalardan elde edilen elastisite
modiili, tek eksenli sikisma dayanimi, nokta-yiik dayanim indeksi, porozite ve birim hacim
agirlik degerlerinin derlendigi bir veri tabani olusturulmustur. Olusturulan veri tabani
kullanilarak, basit ve ¢oklu regresyon analizleri gergeklestirilmistir. Basit regresyon analiz
sonuglarina gére magmatik kayaglarin elastisite modiilii degerleri ile gerek tek eksenli
sikisma dayanimi ve gerekse nokta yiikii dayanimi indeksi arasinda olduk¢a yiiksek
regresyon katsayisi ve istatistiksel olarak anlamli iliskiler elde edilmistir. Buna karsin ayni
iliskiler sedimenter ve metamorfik kayaglar igin istatistiksel olarak anlamli goziikse de
goreceli daha disiik regresyon katsayilari elde edilmistir. Benzer sekilde tek eksenli sikisma
dayanimi ile nokta yiikii indeksi arasindaki regresyon analizlerinde, magmatik kayaglar i¢in
oldukga yiiksek (r— 0.96) regresyon katsayisina sahip bir iliski elde edilirken, metamorfik

kayag grubu i¢in anlaml bir iliski elde edilememistir. Basit regresyon ¢alismalarindan elde
edilen en yiiksek regresyon katsayismna sahip iliskilerin tamamina yakininin geometrik iliski
oldugu ortaya ¢ikmistir. Calismanin ikinci asamasinda gergeklestirilen ¢oklu regresyon
analizlerinde ise bagimli degisken olarak elastisite modiilii, bagimsiz degiskenler ise tek
eksenli sikisma dayanimi, nokta yiikii dayanmim indeksi, birim hacim agirhk ve porozite
kullanilmistir. Coklu regresyon analizleri sonucunda olugturulan modellerin giivenilirlik
derecesinin ve regresyon Katsaytlarinin (r— 0.77 ve 0.75), diisiik olmasi nedeniyle saglikl

tahmin yapamayacagi sonucuna varilmistir.
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Bugtine kadar gelistirilmis ampirik iligkiler genellikle simirli sayidaki veri grubunu
icermektedir.Veri sayisinin artisiyla istatistiksel yontemlerle elde edilecek olan ampirik
iliskilerin, giivenilirligini arttiracag1 ger¢eginden hareketle yaklasik 6000 adet veriyi iceren
bir veri tabani kullanilarak yiriitiilen bu galisma sonucunda, elastisite modiiliiniin tahmini
icin ampirik iliskiler gelistirilmis ve bu amagla 6nerilen ampirik iliskiler icin genel bir
degerlendirme yapilmistir.

Empirical models for prediction of modulus of elasticity of intact rock

Modulus of elasticity of intact rock is an important parameter that is widely used in strength
classifications of intact rocks and also in numerical models. However, determination of this
parameter in laboratory conditions requires standard specimen preparation and long
procedures. It is often quite difficult to obtain standard core samples during drilling
especially at a weak rock zone. Thus, determination of modulus of elasticity and uniaxial
compressive strength becomes impossible. In order to overcome such difficulties, index
tests, such as Schmidt hammer, point load and block punch have been interesting for rock
engineers. However, estimation of both uniaxial compressive strength and modulus of
elasticity from these index tests requires a series of statistical analyses. Actually, the
prediction capability of statistically derived empirical relations depends on the type and the
number of data and the statistical significance of the relations.

In this study, the empirical relations that have so far been established between modulus of
elasticity, uniaxial compressive strength and point-load index were compiled and
reevaluated. Furthermore, multiregression models have been constructed to predict modulus
of elasticity from uniaxial compressive strength, point load index, unit weight and porosity
by applying multiregression techniques to collected data. For this purpose, a database
containing data obtained from publications on modulus of elasticity, uniaxial compressive
strength, porosity and unit weight has been established. Using the database, simple and
multiregression analyses were performed. According to the results of simple regression
analyses, there are statistically significant relations between the modulus of elasticity of
magmatic rocks and the uniaxial compressive strength as well as point-load strength index
with quite high regression coefficients. Although the same relar~ .. ps appear to be
significant also for sedimentary and metamorphic rocks, relati. ‘ly lower regression
coefficients are obtained. Similarly, the regression analyses between uniaxial compressive
strength and point-load index introduce a relationships with a very high (1= 0.96) regression
coefficient for magmatic rocks, whereas no significant relationship for metamorphic rocks
was found. Nearly all the relationships with the highest regression coefficient obtained from
simple regression studies are geometric equations. In the multiregressional analyses carried
out in the second stage of the study, the dependent variable was choosen as modulus of
elasticity. The independent variables are uniaxial compressive strength, point-load strength
index, unit weight and porosity. The reliability degree and the regression coefficients (0.77
and 0.75) of the models obtained by multiregressional analyses are low. Therefore it is
concluded that they can’t make reliable predictions.

The empirical relationships having so far been established generally contain limited data
sets. Starting from the fact that the reliability of established empirical relationships becomes
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higher with increase of data, a database including approximately 6000 data have been used
in this study. As a result, empirical relationships aiming to predict the modulus of elasticity
have been established and a general evaluation of the empirical relations used to predict
elasticity modulus have been produced.
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Isparta sehir merkezi zemininin jeoteknik ozellikleri

Hiillya KESKIN
Karaelmas Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, ZONGULDAK

Inceleme alani Isparta il merkezi iginde, gok genis yayilimli Isparta ova diiziiniin Istasyon
Cad., Aksu Cad., 105. Cadde ile sinirli kiigiik bir bélimiinii kapsar. Calismanin amact, su an
yerlesim yeri olan Isparta sehir merkezinin miihendislik jeolojisi ve zemin mekanigi
agisindan incelenmesi olup ayrica inceleme alani igindeki bazi binalarin temel proje
ozellikleri Isparta Belediye arsivinden arastirilip temas basinci-tagima giicii-giivenlik say1s1
iliskileri irdelenmistir.

Yaklasik 1 km?® lik yer isgal eden ve tamamen aliivyonla kapl inceleme alaninda aliivyon
genis ova diizliiklerinde ve akarsu yataklarinda gelisen kum , ¢akil , silt ve kil ¢okelleri
seklindedir. Aliivyon, Golciik volkanizmasmin driinii olan elemanlari igermekte olup az
miktarda kiregtasi ve kumtagi kokenii elemanlar da bulundurmaktadir. Fosil bulunamayisi
nedeniyle yagi stratigrafik konuma gére Kuvaterner olarak belirlenmistir (Yalginkaya,
1989).

Toplam 12 numune {izerinde yapilan labaratuvar ¢aligmalariyla ;

Dogal Birim Hacim Agirlik .......... 0,92 - 1,18 ( gr/em’)
Su Muhtevast ..., 49 -11,5 (%)
Tane Birim Hacim Agirlik ............ 1,87 - 2,78 ( gr/em’®)
Likit Limit .oooovoeeees 23-32

maksimum ve minimum degerleri arasinda oldugu gériilmiis, her birinin ¢alisma alani icinde
oldukea yaklasik bir dagilim sundugu anlasilmistir.

Elek analizi sonucu ;

Kil - Silt Orant................. 1,179 - 4,74 (%)
Kum Orant ..o 69,1 -87,505(%)
Cakil Orant ..o 9-275 (%)
Cuvriiiiie 0,605 - 15,8

Co i 0,17 -1,44

maksimum ve minimum degerleri arasinda yer almis , Birlestirilmis Zemin Siniflamasina
gore zeminin cinsinin SP ( koti derecelenmis kum — gakil ), SW ( iyi derecelenmis kum —
cakil ) karakterinde oldugu tespit edilmistir. Bu siniflamaya gére muhtemel dokanak
ayirtedilmis, inceleme alaninin zemin cinsi agisindan ondiilasyonlu bir hatla ikiye ayrildig:
gorilmustiir.
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Inceleme alani igindeki bazi binalarin proje dzellikleri arastirilmis, yapilarin boyutlari, kat
adedi, temel tipi ve adedi , tasima giicii ve giivenlik sayisi bilgileri temin edilerek tek kattan

gelen yik (Q ), toplam yik (Q ) ve temas basmci (q ,) matematiksel bagintilarla
hesaplanmistir.

Q « = (Beton kalinhgi + Tavan + Doéseme + Kolon) x Bina alani x Betonarme Birim
Hacim Agirhigi.

Qp = (Kat adedi + Cat1 ) X Q
q. = Toplam Yiik / Toplam Temel Alani

Mevcut binalarin imza edilmis temel tipi tekil temel olup, tasima giiciiniin 2 kg/em?,
giivenlik sayisinin 3 oldugu goriilmiistir. Halen mevcut bina projelerinin incelenmesinde
temas basinci — tasima giicti — giivenlik saysi iligkisi hatali bulunmustur. Temas basinci —
giivenlik sayist iliskisi irdelendiginde tasima giici kabul edilen tagima giictinden biuyik
¢tkmaktadir. Aksine tagima giicii 2 kg/em” kabul edildiginde giivenlik sayisi 3’ten kiigitk
cikmaktadir. Bu durumda binalarin hasar gormesi gerekmektedir. Yapilarda hasar tespit
edilmediginden gergekte tagima giiciiniin projede belirtilenin aksine 2 kg/cm? den biiyiik
oldugu anlasilmistir. Civar sahalarda yapilan konik penetrasyon degerleri incelendiginde
tasima giictiniin 4,5 — 17 kg/cm” arasinda degistigi goriilir (Kiling, 1988)

inceleme alaninda yeralti su seviyesinin 130 m. derinlikte oldugu DSI XVIII. Bolge
Miidirligi'nce yapilan sondajlarla anlagilmistir. Yeraltt su seviyesinin ingaat isleri ve
deprem agisindan olumsuz bir etkisi yoktur.

inceleme alanmin birinci derece deprem bolgesi oldugu goz oniine alinarak yeni insaat
yapilmast distiniildiigiinde tagima giictiniin o yer igin ayrica tayini ve tasima giiciiniin
derinlikle degisimine bagli olarak temel hafriyatinin tespiti gerekmektedir.

The geotechuic features of the Isparta city center soil

The investigated area includes a small area in Isparta city center which is located in the
lange Isparta plain limited with Istasyon Street , Aksu Street and 105. street. The aim of this
study is to investigate engineering geological and soil mechanical features of Isparta city
center.The foundation project features of some buildings in the investigated area were
obtained from Isparta Municipality archives and reletionsship of their contact pressure —
bearing capacity — safety constant were compaired with each other.

Alluvial deposits which arecomposed of sand , gravel , silt and clay and river beds cover
approximately 1 sguare kilometres in the plain. Alluvium includes Golciik volcanism’s as
well as partieks originated from previovsly formed sansstone and limesstone. sandstone,
limestone particles. It’s age was assigned to Quaternary stratigraphically, despite absence of
fosills.

With the laboratory studies on 12 samples the following results have been found.
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Natural Unit Weight .................... 0,92 - 1,18 ( gr/em®)

Water Content ...............oooeeeenn... 49-11,5 (%)
Grain Unit Weight ... 1,87 2,78 ( gr/em’)
Liquid Limit ..o 23-32

These values show a coherent distributionon in the investigated area.

With the sieve analysis , the following results were found

Clay — Silt Ratio .......oooovveviennnn. 1,179 -4,74 (%)

Sand Ratio ..., 69,1 — 87,505 (%)
Gravel Ratio ..., 9-27,5 (%)
o o 0,605 - 15,8

C o i 0,17 - 1,44

Based on these results , according to the Unified Soil Classification the soil was clamfied as
SP (poor graded sand and gravel) and SW (well graded sand and gravel). With this
classification the possible limit was defined and the investigated area has been divided into
two with an ondulating line on the same bases.

The floor load (Qgeor), total load (Qy) and contact pressure (q,) were calculated using the
size flat numbers, foundation types, foundation numbers, bearing capacity and safety
constant of some buildings, as falows;

Q poor = (Concrete thickness + Ceiling + Plate + Column) x Building Square x Reinforced
Concrete Unit Weight

Q (o = (Flat number + Roof) x Q feor
q. = Total Load / Total Foundation Square

In the projects, the registered foundation type is footing and it was seen that the bearing
capacity is 2 kg/cm” and the safety constant is 3. In these projects, the relation of the contact
pressure — bearing capacity - safety constant were estimated . When the relation between
contact pressure and the safety constant is recalculated, the bearing capacity was found to
be grater tham the bearing capacity on the registened project. In contrary, when the bearing
capacity is 2 kg/cm’, safety constant was calculated to be less than 3. According to the
previously calces lated parametres the buildings should have been damaged but no damage
was observed on them. Therefare the bearing capacity must be greater than the capacity
given in the project.

From the study by DSI underground water level is 130 m. deep. Underground water level
has not a negative effect on construction work and earthquake.



Bearing in mind the fact that the investigated area is situated in a seismic active region it is
necessary to recalculate the bearing capacity and the excavation amount in the foundation in
the course of planing and building affairs.
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Derin dolasimh mineralli sularin hidrojeokimyasal a¢idan
degerlendirilmesi: Corak, Karakaya ve Giimiiskent (Nevsehir) mineralli
kaynaklar

Mustafa AFSIN

Nigde Universitesi, Aksaray Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii, 68100 Aksaray

Bu ¢aligma kapsaminda ele alinan Corak, Karakaya ve Giimiiskent mineralli kaynaklari
Nevsehir ve gevresinde yer almaktadir. Bu makalenin amaci, s6z konusu kaynaklarin
tektonizma ile iliskilerini, kayag-su arasindaki reaksiyonlarin iiriinii olan iyon degisimlerini
ve su kimyasi fasiyeslerini belirlemek ve elde edilen tim sonuglarla yeraltisuyu dolasim
sisteminin 6zelliklerini ortaya koymaktir.

Bu amaglari gergeklestirebilmek igin, yeraltisu seviyesinin en diisiik ve en yiiksek oldugu
donemlerde ilgili kaynaklardan alinan su 6rneklerinin kimyasal analizleri H.U. Uluslararasi
Karst Su Kaynaklari Uygulama ve Arastirma Merkezi (UKAM)’nde yapilmistir. Sicaklik,
pH ve serbest CO, gazi degerleri kaynak baglarinda 6lgiilmiis olan kaynaklarim
hidrojeokimyasal agidan yorumlanabilmesi igin su kimyasi analiz sonuglari kullanilarak
¢okelme ortamlarinda bulunabilecek mineraller i¢in doygunluk indisleri WATEQF
bilgisayar programi yardimi ile hesaplanmistir.

Kaynak alanlart ve yakin gevresinde yiizeylenmekte olan Paleozoyik’ten Kuvaterner’e kadar
farkli yastaki kayaglari, heterojen yapilari ve tektonizmanin etkisi nedeniyle hidrojeolojik
ozelliklerine gore birbirinden kesin ¢izgilerle ayirmak olduk¢a giigtiir. Ancak, birimler
pratik bir sekilde gegirimli, yari gegirimli ve gegirimsiz olarak siniflandirilmistir.

Kaynak alanlarinin temelinde yer alan birimlerden Tamadag metamorfitine ait sistler
gegirimsiz, Bozgaldag metamorfitine ait mermerlerin ¢atlakli, kirikli ve karstik bosluklu
bolimleri ise gegirimlidir. Bu birimleri kesen granitler genelde gegirimsiz olmakla beraber,
alterasyona ugradigi catlakli tist zonlarinda gegirimlidir. Kaynak alanlarmin degisik
lokasyonlarinda yer alan karasal, gélsel ve bataklik ortamlarinda olusmus birimler arasinda
karbonat ¢imentolu veya gevsek tutturulmus ¢akiltasi, kumtasi ve kiregtas: seviyeleri pratik
olarak gegirimli; bitiimlu seyl, linyitli marn ve kiltasi seviyeleri gegirimsiz; siltli seviyeler
ise yar1 ge¢irimlidir. Volkanik kayaglardan tuf, tiifit ve kiiller genelde gegirimsiz; bazalt ve
ignimbiritler agik ¢atlaklarin derinligine baglh olarak diisey yonde geg¢irimlidir. Kizilirmak
formasyonuna ait ¢akil, kum, kumtasi ve karbonat ¢imentolu ¢akiltaslar1 gegirimli; kil igeren
seviyeler ise gecirimsizdir. Kizilirmak nehrinin aktig1 alanda ¢ok genis yayilim gosteren
yamag molozu ile eski ve yeni altivyon, killi seviyeleri disinda gegirimlidir.

Inceleme alanlarindaki kaynaklar genelde ¢atlak ve faylara bagh olarak bosalmaktadir.
Gorak mineralli kaynaklari tiifler igerisinde gelismis catlaklara; Karakaya mineralli
kaynaklart Karadag fayina; Giimiiskent mineralli kaynaklar1 ise Giimiiskent fayina bagh
olarak ag¢iga ¢ikmaktadir. Kaynak sularinin asil akiferi temelde yer aldigi disiiniilen
Bozgaldag metamorfitlerine ait mermerler olmakla birlikte kaynak alani yakinindaki
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kiregtaslari ile granitler de sulara katkida bulunmaktadir. Kaynak alanlarindaki
volkanosedimanter birimler ise 6rtii kaya konumundadir.

Incelenen mineralli kaynaklari sicaklik, pH ve EC degerleri sirasiyla 16,5-219C, 6,5-6,9,
ve 1150-18000 pS/cm arasinda degismektedir. Bu sularin iyon (meq/l) dizilimleri ve su
kimyasi fasiyesleri asagidaki gibidir.

Corak ve Karakaya mineralli su kaynaklari: Na'+K">Ca>>Mg*', CI >HCO;>S0,*;Na-Cl-

HCO;. Giimiiskent mineralli su kaynaklari: Ca*>Mg’">Na'+K’, HCO;>80,”>CI’, Ca-
HCO;

Corak ve Karakaya mineralli kaynak sularinda baskin iyonlar Na'-CI" olmakla birlikte
bunlari Ca’ ve HCO;  izlemektedir. Sulardaki Na ve CI” evaporit ve granitlere; Ca’ ve

HCO; ise karbonath kayaglara baglanabilir. Kaynak sularindaki Na’un yiiksek olmasimimn
bir baska nedeni de Na' ile Ca®" arasindaki iyon degisimidir. Giimiiskent kaynak sularinin

karbonat sertligi % 50 den fazla olup, Ca’** ve HCO; iyonlarin % 50’den fazlasini olusturur

Sularda Ca® ve HCO; in baskin olmasi, CO, gazi igerigi yiiksek kaynak sularmmn
mermerleri yikamasina baglanabilir. Toplam ¢6ziinmiis mineral madde miktarlari ve izotop
bilesimleri agisindan tiim mineralli kaynak sulart derin dolagimli, akiferle temas stiresi uzun
ve yash yeraltisularidir.

Hesaplanan doygunluk indisi degerlerine gore incelenen tiim mineralli su kaynaklarinda
kalsit, dolomit ve aragonit ¢okelebilir; jips anhidrit ve halit ¢dziinebilir. Na” ve CI iyonlari
baskin olan Corak ve Karakaya mineralli kaynak sularmin karbonatli mineraller bakimindan
doygun olmasi bu sularin akiferlerinin karbonath kayaglar olduguna fakat derinlerden
véizeye dogru yiikselirken kisa siireli olarak evaporitlerle ve tuzlu kayaclarla temas etmis
olduklarma isaret etmektedir.

incelenen tim mineralli kaynak alanlarinda yer alan eski travertenlerin yanisira, sularmn
akim yolu boyunca su kalnligmin az; kanal egimi, CO, gazi kaybi, pH ve sicakhk
degerlerinin yiiksek oldugu ve tiirbiilan rejimde suyun sigrayarak aktigi alanlarda traverten
¢okelimleri devam etmektedir.

Hydrogeochemical evaluation of deep circulation Corak, Karakaya and
Giimiiskent mineral springs in Nevsehir, central Anatolia, Turkey

This study comprises Corak, Karakaya ve Giimiiskent mineral springs which are located in
Nevsehir and its vicinity. The purpose of this study is to investigate the relationship of
tectonism with the springs; to determine ion exchanges which are the products of rock-water
interaction and hydrechemical facies; and to explain of features of groundwater flow
system.
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In order to achieve these aims; water samples were collected from the springs for dry and
wet seasons, and were analyzed in water chemistry laboratory of International Research and
Application Center for Karst Resources (UKAM) at Hacettepe University. Temperature, pH
and free CO,-gas values were measured in outlet point of the springs. Saturation indices of
possible precipitated minerals in the spring waters were calculated by using WATEQF
program.

The rocks are exposed from Paleozoic to Quaternary in the springs’ area. It is difficult to
classify these units according to their hydrogeological properties due to the heterogenity of
the rocks and the effects of tectonic activity. However, the units of similar hydrogeological
characteristics were grouped as permeable, semipermeable and impermeable.

Tamadag metamorphic schist layers are considered impermeable basement in the study
area, while, the highly fractured and karstic marbles of Bozgaldag metamorphics are
permeable. The upper zones of the highly fractured and altered granites, cutting the
metamorphics, are permeable of the fluvial, lacustrine and marsh units in the different
locations of the study area carbonate cemented or poorly packed conglomerate, sandstone
and limestone levels are permeable and bituminous shale, lignite bearing marl and claystone
levels are impermeable; siltstones are semipermeable. Tuff, tuffites and volcanic ashes are
generally impermeable; basalt and ignimbrites which have open vertical joints are
permeable coarse detritah belonging to Kizilirmak formation such as gravel, sand, sandstone
and carbonate cemented conglomerates are permeable while clayey levels are impermeable.
Slope debris and ancient and recent alluvium, except clays extending along Kizilirmak river
are permeable.

5

Springs generally emerge related to the joint and faults in the study area. For instance,
Corak mineral springs emerge along the joints in tuffs; Karakaya mineral springs emerge
along Karadag fault, and Giimuskent mineral springs emerge along Giimiiskent fault line.
Marbles of Bozgaldag metamorphic basement rocks form the main aquifer of the springs;
but, they are also contributed by limestones and granites. Volcanosedimentary units in the
springs’ area are cover rocks.

Temperature, pH and EC values of the springs vary in the intervals 16,5-219C, 6,5-6,9, and
1150-18000 pS/cm, respectively. Order of ionic concentrations (meg/l) and hydrochemical
facies are as follows:

Corak and Karakaya mineral springs: Na™+K>Ca’">Mg*', CI">HCO;>S0,”;Na-CI-HCO;,
Gumiiskent mineralli springs: Ca®>Mg?">Na +K ", HCO;>S0,>>Cl’, Ca-HCO;

The major ion contents of Corak and Karakaya mineral springs are Na'-Cl and Ca**-HCO,"
respectively. The source of Na” and CI™ are from evaporate and granites; origin of Ca’" and

HCO5 is carbonate rocks. Hence, an increase in Na content in the springs also occurs by a
cation exchange mechanism between Ca’" and Na” ions during mineral-water interaction.
Carbonate hardness of Glimiisgkent mineral springs is higher than 50% and the main ions are
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Ca’" and HCO; which form higher than 50% of total ions. The source of Ca>” and HCO;~
are carbonates leached by high CO,-gas waters. The studied mineral springs represent deep
circulation with long residence time and old groundwaters according to total dissolved
solids and isotopic values.

According to the calculated indice values, all springwaters may be saturated with respect to
calcite, dolomite and aragonite minerals, but undersaturated with respect to the gypsum,
anhydrite and halite. Corak and Karakaya mineral springs which have higher than 50% Na"
and CI and also saturated with respect to the carbonate minerals, implies that the carbonate
rocks form the aquifer but the groundwaters also had short time contacts with evaporates
while rising to their outlet points.

In addition to old travertine that extends in the springs’ area, new travertines are formed at

the surface flow under certain conditions where turbulent and thin flow occurs with high Ph
and temperature values as well as high channel slope and CO* degasing.
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53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

A¢ik maden isletmelerinde drenaj yontemleri ve hidrojeolojik kosullarin
onemi

Sibel DEMIRCI
Hacettepe Universitesi, Jeoloji (Hidrojeoloji) Miihendisligi Boliimii, 06532, Beytepe-ANKARA

Yeraltisuyuna iliskin problemler mithendislik amagh kazilarda en ciddi giigliiklere neden
olmaktadirlar. Bu ¢alismalarda, yeraltisuyu, duraysizligin ana nedenlerinden biri olarak goze
carpar. Yeraltisuyuna iliskin drenaj ve duraysizlik sorunlari, agik maden isletmelerinde
birlikte goriilmekte ve bu nedenle potansiyel tehlikeler olusturmaktadir. Kazi,su tablasinin
altina ilerledikge, kaziya dogru yeraltisuyu akimi baglar. Akis miktari, kazinin derinligine,
hidrolik egime ve litolojinin hidrojeolojik dzelliklerine baglidir. Kazi alanina akisin yiiksek
miktarda oldugu durumlarda, alanda bir birikme olusmaktadir. Bu durum, suyun yeraltina
stiziilmesine ve su tablasmin yiikselmesine neden olmaktadir. Daha iyi ¢alisma kosullarmm
saglanmast igin sizintilar sonucu biriken bu suyun drene edilmesi gerekmektedir. Ancak
Kazi alanina yeraltisuyu akisinin engellenmesi veya en aza indirilmesi, isletme kosullarinin
ivilestirilmesi ve maliyeti azaltmak i¢in ana amag olmalidir. Bunun i¢in yeraltisuyunun kazi
alanima ulasmadan once uzaklastirilmast gerekmektedir.

Drenaj i¢in gelistirilmis olan bir¢ok yontem vardir. Yontem segilmeden ve drenaj sistemi
tasarlanmadan once beklenen sizinti miktari, drene olacak alanin boyutlari ve su seviyesinin
dustirtlecegi derinlik  belirlenmelidir. Ayrica akiferin ya da su igeren formasyonun
Karakteristikleri de buiytik 6nem tasir. Akiferin basingli ya da serbest olmasi, transmisivite
ve depolama katsayilart, derinligi ve kalinligi, statik su seviyesi ve akiferi besleyen
Kaynaklar ve lokasyonlari bilinmelidir. Bu parametrelerden belirlenmesi gereken en
onemlileri, transmisivite ve depolama katsayilaridir. Ayrica drene olacak alandaki su hacmi
ve drenaj hizi. kuyu sistemin tasariminda buytk 6nem tagir. Bu parametrelerin sabit debili
pompalama denemeleri sonucunda hesaplanmast en uygun yontemdir. Bu paremetrelerin
genel hidrojeolojik kavramsal model ile birlikte belirlenmesinden sonra ancak, etkili drenaj
i¢in en uygun metot secilebilir. Bu amagla yaygin olarak kullanilan yéntemler; kanallardan
su toplanarak pompaj, derin pompaj kuyulari, nokta kuyular, yatay drenler, vakum ve
elektroozmoz ana basliklarr altinda toplanabilir.

Litoloji, sert ¢imentolu malzemeden olusuyorsa, kanallardan su toplanarak pompaj yapilr.
Bu yontemde, dik egimli kazilar yapilir ve egim dibine hendekler agilarak hendeklere gelen
su buradan pompalanir ve drenaj saglanmis olur.

Su tablasmin derin oldugu alanlarda, bu seviyeyi kontrol etmek veya daha da disiirerek.
akiferdeki basinci azaltmak igin, derin pompaj kuyulari agithr. Bu kuyular 6zellikle, diisiik
iletkenlikli formasyonlar altinda uzanan ytiksek iletkenlikli formasyonlarda su tablasi
kontroliinde kullanilir.

Gegici olarak yeraltisu seviyesini disiirmede kullanilan nokta kuyu yontemi, kuyularin 1-4
m araliklarla alan g¢evresine yerlestirilmesi ve bir kollektdrle pompaya baglanarak suyun
toplanmasi seklinde uygulanir.
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Drenajin baska bir ¢esidi vakum metodudur ancak bu yolla kuyudan g¢ekilebilen su miktari
oldukea az olabilir. Kalici stabiliteye sahip egimli alanlarda yatay drenler kullanilir ve fazla
su gravite akist ile alinir,

Elektroozmoz metodu, anot gérevindeki pompalar ve katot gérevindeki borular kullanilarak
uygulanir. Ozellikle su igerigi diisiik siltli topraklarda etkilidir.

Degisik jeolojik ve hidrolojik kosullara bagli olarak belirlenmesi gereken bu drenaj
yontemleri sonrasinda, genelde istenen disim elde edilebilmektedir. Segilen drenaj
yonteminin etkin ¢dziim saglayabilmesi alanin hidrojeolojik yapisimin iyi bilinmesine
baglidir.

Groundwater drainage methods in open pit mines and importance of
hydrogeological setting

Drainage is among the most serious problem related to groundwater encountered in
engineering excavations. In these studies, groundwater is the main reason of instability as
well. Drainage and instability problems related to groundwater are generally encountered in
open pit mines together and therefore the groundwater is a major potential risk for hazards.
Grounwater flow into the the excavation starts to be a problem as the excavation proceeds
down to a level below the water table.The rates of inflow depends on the depth of the
excavation, hydraulic gradient and the hydrogeological properties of the lithology. When the
rate of flow through the excavation is high, an accumulation occurs at the site. This situation
causes the infiltration of water which in turn causes rise of the water table. Water that
accumulates in pools must be drained for a better operation conditions. However preventing
or minimizing the groundwater flow into the excavation should be the major target, for the
sake of optimum operation conditions and lower costs of drainage. To achieve this, the
groundwater should be drained before it seeps into the site. Thus an appropriate method
should be employed for an effective solution that should result in keeping the water table at
a certain level.

There are several methods developed to achieve this. Before selection of the method and
design of the drainage system, rate of the expected seepage, dimension of the site drained
and the level to which the water table will be lowered must be determined. Also the
characteristics of the aquifer or the water bearing formation is very important. The aquifer
type (confined or unconfined), transmissivity and storage coefficients, depth and thickness,
static water level, sources and sinks and their locations must be known. Among these,
transmissivity and storage coefficient are of special importance.

In addition, the volume of water and drainage velocity in the area should be taken into
consideration in the design of well system. Determination of these parameters by conducting

pumping test with constant discharge rate is the most convenient method.

Only after determination of these parameters together with the general hydrogeological
conceptual model, an appropriate method for an effective drainage can be selected.
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Methods commanly applied are; sump pumping, deep wells, well points, horizantal drains,
vacuum and electroosmosis.If the lithology is of hard cemented material, the sump pumping
method is more appropriate. Trenchs with steep slopes are dug where water is collected and
pumped to some remote areas.

At sites where the water table is deep, pumping wells used, to control or lower the level to
reduce the pressure in the aquifer. These wells are used especially to control the water table
in formations which have high permeabilities overlain by the formations of lower
permeabilities.

Well point system that used to lower the groundwater level temporarily, constitues a series
of interconnected shallow wells located 1-4 m from each other along periphery of the

excavation area and a main collector.

Another type of drainaige is the vacuum method but the amount of water that pumped from
the well may be very low by this way.

Horizantal drains are used at permanent stable slopes and excees water is drained by the
gravity flow.

Electroosmosis method is applied by using pumps as anode and pipes as catode. This
method is effective especially in the silty soils that have low water content.

After the drainage methods that must be determined, related to the different geologic and
hydrogeologic conditions, generally the desired drawdown is obtained.

The effectiveness of the selected drainage method strongly depends on a thorough
knowledge of the hydrogeological setting of the area.
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Mersin dolaymin hidrojeolojisi

Zeynel DEMIREL

Mersin Universitesi, Miihendislik Fakiiltesi, Cevre Miihendisligi Bélimii

Mersin ve Tarsus kent merkezlerinin igme ve kullanma suyu gereksinimi Berdan barajindan
karsilanmakta ve 2000'li yillarin baslarina kadar bir sorun yasanmayacag: diistiniilmektedir.
Ancak lokal olarak, ozellikle bolgede ¢ok sayida bulunan sanayi tesisleri gereksinim
duyduklari suyu agtiklari kuyulardan kazanma yolunu tercih etmektedirler. Mersin kent
merkezinde de yaz aylarinda su gereksiniminin bir boliimii sehir i¢inde bulunan kuyulardan
takviye edilmekte olup, sonugta biiyiik miktarlarda yeraltisuyu talebi ile karsilagiimaktadir.

Mersin-Tarsus arasinda yer alan ve yogun bir sanayi amagl arazi kullaniminin yer aldigi
Mezitli, Deligay ve Berdan ovasinin bati boliimii Mersin civarinin en énemli yeralti suyu
potansiyelini olusturur. igel ilinde yeraltisuyu igeren formasyonlar 2571 km*lik bir drenaj
alanina sahiptir. Giineyde denize ulasan yeraltisuyu igeren formasyonlar kuzeye dogru yavas
vavas yiikselir. Verimli akiferlerin bulundugu ova deniz seviyesinden 0-30 m
yiiksekliktedir. Ova doguda genis olup, batiya dogru dar bir serit halinde devam etmektedir.

Igel Ilinde Akdeniz Iklimi hiikiim siirmektedir. Mersin Meteoroloji Istasyonunun 1929-1971
yillart arasi yagis ortaglamasi 617.4 mm' dir.Yillik ortalama sicakhk ise 18.6 “C’tir. En
yiiksek sicaklik degerine Agustos ayinda (28 °C), en diisiik degere ise Ocak ayinda (9.5 "C)
rastlanir.

Temeli olusturan Paleozoyik yasli Karahamzausagi Formasyonu ve Ust Kretase yash
ofiyolitik melanjin {izerinde uyumsuz olarak Neojen yasl birimlerden Oligo-Miyosen yash
Gildirli Formasyonu, Alt-Orta Miyosen yaslh Karaisali Formasyonu ve Giiveng Formasyonu,
Orta-Ust Miyosen yash Kuzgun Formasyonu, Ust Miyosen-Pliyosen yasli Handere
Formasyonu yer almaktadir. Bu formasyonlar birbirleriyle diisey ve yanal olarak
gecislidirler. Bolge Pliyosen sonlarinda karasal hale ge¢mis ve Pliyosen-Pleyistosen
zamanlarinda kuzeyden giineye kilometrelerce yayilimh etek diizii seklinde bir morfoloji
gelismistir. Yiiksek seki adi verilen bu morfoloji tizerinde, Erken Kuvaternerde aliivyon
yelpazesi ¢okelleri (yiiksek seki konglomeralart) fan delta ¢okelleri ve kiyi ¢okelleri ile
pedolojik kokenli olan paleosolik kalis (kolon horizonu), Akdeniz kirmizi toprag: (Terra-
Rossa) ve sert kalis olusmustur.

Akaglama kabaca Kuzeydogu-Giineybati yoniinde uzanan dag sirasinin eksenine dik uzanir
ve glineye dogru gelismistir. Bolgedeki en 6nemli kaynaklar Atatiirk Okaliiptiis Ormani
civarindaki  Yedigoz grup kaynaklanidir. Kaynaklarin toplam bosalimlart 50 1/sn
civarindadir. Kuzey kisimlarda Miyosen yash kiregtaslarindan ¢ikan kaynaklar 2-50 1/sn
bosalimhi kontakt kaynaklaridir.

Berdan yeraltisuyu havzasinda; aliivyonu olusturan sedimanlardan, ¢akil, killi ¢akil ve killi
kum seviyelerinden su alinabilmektedir. Bu birikim malzemeleri yeknesak olmayip, yatay
ve diisey yonde gegisli, kalinhk ve yayilim ozellikleriyle de degiskendir. Deligay
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diizligiinde ise delta ¢okellerinin killi ¢akil ve ¢akil seviyelerinden yeraltisuyu
alinabilmektedir. Efrenk duzliigiinde de taragalari olusturan konglomeralar ile cakillarin
olusturdugu seviyelerden yeraltisuyu tretimi yapilmaktadir. Bu birimlerin kalinliklari 10 ile
100 m arasinda degisim gosterirler. Mezitli diizliigiinde ise aliivyonu olusturan Killi gakil
seviyelerinden bir miktar yeraltisuyu kazanilabilmektedir. Birimin kalinlhigr 10-30 m
arasinda degisir. Yanal ve diisey yonde gegcisli bu birimlerde yapilan pompaj testlerinde
transmissivite degerleri 3.5 *10™* ile 3.35 *10° m%s degerleri arasinda belirlenmistir.
Kalislerde agilan keson kuyulardan da ¢ok az da olsa yeraltisuyu kazanilmaktadir.

Berdan-Efrenk ovalarinda yeraltisuyu akimi kuzeyden-giineye yani denize dogrudur.

Calisma alaninda akifer kaya biiyiikk oranda gegirimli malzemenin yiizeylendigi
boliimlerinden yani yiizeyden beslenmektedir. Bu bolgelerde son yillardaki yogun arazi
kullanimi ise yeraltisuyu kalitesini kalitatif ve kantitatif agidan olumsuz yonde
etkilemektedir.

Hydrogeological investigation of Mersin region

The water demand of Mersin and Tarsus cities are met by Berdan dam and it is expected that
the amount of water which comes from this dam is sufficient for the population growth until
the first years of 2000. However, many industrial establishments prefer to meet their water
demand by groundwater. Furthermore, some of the water demand of Mersin during summer
seasons is met by groundwater. All these activities result in considerable big amounts of
groundwater to be used in Mersin region.

Mezitli plain, Deli¢ay plain and the western part of Berdan plain, which are located between
Mersin and Tarsus cities, form the most important groundwater potential. These plains have
also a very intensive land use.

The water bearing formations reach the Mediterranean coast at the south and rise gradually
northwards. The altitude of the area is between 0 and 30 m from the sea level. The Berdan
plain is rather wide in the east and it gradually becomes narrow westwards.

The climate is Mediterranean climate. The annual average precipitation is given as 617.4
mm by the meteorology station of Mersin. The average temperature is 18.6° C, the
maximum and minimum temperatures being 28° C in August and 9.5° C in January,
respectively.

In the investigation area, the basement rocks are Karahamzausagi Formation and Mersin
ophiolitic melange. The ages of these formations are Paleozoic and Late Cretaceous ages,
respectively. These formations are covered by the Gildirli Formation of Oligo-Miocene,
Karaisali and Giiveng formations of Early-Middle Miocene and Handere Formation of Late
Miocene-Pliocene ages. These formations grade into each other both and vertically. At the
end of Pliocene, the environmental conditions changed to continental conditions and during
Pliocene and Pleistocene a north to south sloping morphology have developed with
extension of tens of kilometers . This morphology is named as high terrace and on top of it
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the early Quaternary aged alluvial fan deposits, delta deposits and shore deposits were
formed with paleosolic caliche of pedagogic origin, Mediterranean red soil and hard caliche.

The main streams of the area are Berdan River, Delicay, Efrenk and Mezitli creeks and these
form the delta. The most important spring in the investigation area is Yedigdz group springs,
which are located in the Atatiirk eucalyptus forest. The total outflow of these springs is
measured as 50 L/sec by DSI. There are some other springs in the northern part of the area
but these are less important.

The groundwater bearing formations of the Berdan plain are the Quaternary sandy gravel.
These sediments are not isotrop and they grade into to silty clay laterally and vertically. In
the Deligay plain, groundwater can be pumped through clayey gravel and gravel deposits. In
the Efrenk plain, the wells penetrate the gravel deposits, which form the terrace. The
thicknesses of these formations are between 10 and 100 m. Some less important amount of
groundwater is pumped through the claye gravel deposits in Mezitli plain. The thicknesses
of these deposits are approximately between 10 and 30 m. The transmissivity of these
deposits are determined to be between 3.5 *10™ and 3.35 *10 m%/sec by some pumping
tests. There are some hand made wells in the caliche, which are not so important for the
groundwater budget.

The direction of the groundwater flow is southwards (to the Mediterranean Sea). The

recharge of groundwater is from precipitation and surface run off. The intensive land uses in
the recharge area have a negative impact on the groundwater quality and quantity.

394



53. Tarkiye Jeoloji Kurultay:
Geological Congress of Turkey

Nevsehir-Bogazkoy civarinda yildirim diismesi ve fulgurit olusumu

Ahmet TURKECAN, Kemal TURELI, Talat YILDIRIM, Musa KAYNAK
MTA Genel Midiirliigii, 06520 ANKARA
Yeryliziine yildirim dustigli zaman olay her zaman orada bitmez. Yildirim diistigi

noktadan topraga ulasincaya kadar asagr ya da 1simnsal olarak etrafa yayilir. Bu esnada bazi
jeolojik olaylara da neden olabilir.

Iste benzeri bir olay 1999 yili Mart ayinda Nevsehir — Bogazkoy'de yasandi. Diisen yildirim
bir elektrik diregi aracihgi ile topraga ulasmis ve olusturdugu ¢ok yiiksek is1 nedeniyle
etrafindaki kayaglart ergitmis ve Fulgurit olarak adlandirilan giincel kayaci olusturmustur.

Nevsehir — Bogazkoy yoresinde kaya tiirti olarak obsidiyen, riyolit, bazalt, ignimbirit ve
aliivyon (volkanik kiil, obsidiyen blok ve ¢akillari ile riyolitik ve perlitik blok ve ¢akillar
icermekte) izlenmektedir. Yildirim o6zellikle volkanik kum ve kiillerin hakim oldugu
alivyon alana dismiis burada enerjisi ¢ok yiiksek 1stya doniismiis ve ¢evresindeki kayaglari
ergitmistir. Ergime ile agiga ¢ikan gazlar (karbondioksit ve su buhari) i¢ basmcin etkisi ile
disar1 gikarlarken kok benzeri tiip seklinde kanallar olusturmusglardir. Bu kanallart ug
kisimlar1 agik olup, i¢ kisimlart amorf cam olarak sekillenirken, c¢eperlerine dogru gaz
bosluklarinin yer aldigi amorf cam izlenmektedir. Ceperin en dig kisminda ise ana kayaca ve
bilesenlerine ait ergimemis kayag parcalar1 yapismis olarak bulunmaktadir.

Bogazkoy deki Fulguritlerin fiziksel 6zellikleri soyle 6zetlenebilir:

Cok narin olup hemen kirilirlar,

Olustuklar: yerde kok benzeri yapidadirlar,

Kiigiik ve ikincil olarak dallanmiglardir,

Dis yiizeyleri agik gri renkte ve gozeneklidir,

Camsidirlar,

Genellikle asidik nitelikli ince taneli kumlar ¢eperlerine yapismis olarak bulunur,

I¢ kisimlari diiz ve kaygan amorf camdan yapilmistir,

Igerden disari dogru sarimsi yesil kisim kiiresel gaz bosluklari igerir,

[¢ kism1 parlak éiyah, gri ve parlak kahverengi renklerdedir.
The lightning strike and occurrence of fulgurites in Nevsehir-Bogazkoy
region

When the lightning strikes the earth, the excitement does not stop there. The lightning
current will continue to flow either downward or radially outward from the strike point until
it finds ground. And sometimes during this time some geological events may occur.
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In March 1999 about the Nevsehir-Bogazkdy region such an event occurred. A lightning
strike reached the ground by help of an electricity pole and melted the surrounding rocks by
causing very high heat and formed the recent rock named Fulgurite.

In Nevsehir-Bogazkdy region obsidian, rhyolite, basalt, ignimbrite and alluvium (which
consists of volcanic ash, blocks and pebbles of ryholitic, perlitic rocks and obsidian) can be
observed. The lightning struck the alluvium deposits where volcanic sand and ash is
dominant and its energy was transformed to very high heat which melted the surrounding
rocks. With release of gases (carbon dioxide and water vapour) tube shaped root-like
channels were formed due to melting. The endings of these channels are open, the inner
parts are formed as amorphous glass, and amorphous glass with gas bubbles could be
observed towards the rims. At the outermost part of the rim, unmelted rock fragments can be
found as adhering material.

Physical properties of Bogazkdy Fulgurites can be summarized as follows;

Very delicate and could be easily broken,

Display root like structures at the place of occurrence,
Comprise small and secondery branshes,

The outer surface is porous and light grey colored,

Glassy,

Acidic fine grained sands adhere to the rims,

Inner zone is made up of smooth and slippery volcanic glass,

From inner zone to the outer yellowish green parts consist of spherical gas
cavities,

Inner zone is shiny black, grey and shiny ochre colored.
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Piroksen standartlarinin yapi formiillerinin yeniden hesaplanmasi
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Bu ¢alisma, diinyanin cesitli bolgelerinden toplanan ¢ok sayida piroksen standardinin
yeniden hesaplanmasi amaciyla yapilmistir. Asil amag bugiine kadar yapilan ¢alismalarda
cesitli nedenlerle ortaya g¢ikan hesaplama hatalarinin diizeltilerek mineral arastirmalarina ve
arastiricilarina kullanilabilir yeni datalar hazirlamaktir,

Calismada piroksen standartlarmin yapi formiillerinin hesaplanmasi i¢in 6 oksijen temel
alinmistir. Hesaplama igerigi 9 kolon tizerinden yapilmistir. 1. kolon, yapinin igerdigi
oksitler1 listeler. 2. kolon, oksit bilesimini agirhk¢a oksit yiizdesi olarak belirtir. 3. kolon,
oksitlerin molekiil agirlik degerlerini verir. 4. kolon, agirlik¢a oksit yiizdesinin oksitlerin
molekiil agirhgina boélinmesiyle elde edilir. 5. kolon, 4. kolondaki her oksidin igerdigi
oksijen atomu sayist ile garpilarak elde edilir ve 5. kolonun sonunda toplam deger (%)
hesaplanir. Bu ¢alismada proksen formiilii 6 oksijen varsayimina gore yapildigi i¢in 6. kolon
her bir oksidin 6/X ile ¢arpilmastyla elde edilir. 7. kolon, yapi hesabinda kullanilan
elementleri listeler. 8. kolon, 6. kolondaki oksijenle birlesen katyon sayisini verir. Ornegin
Si0, “de 2 oksijen igin sadece 1 silisyum vardir ve boylece 6. kolonun girdisi 1/2 ile ¢arpihr.
AlLOs “de ise her 3 oksijen igin 2 aliminyum vardir ve boylece 6. kolondaki deger 2/3 ile
garpilir. iki degerlikli iyonlar igin (Fe™?, Mg", Ca", Ni?, Mn™?) 8. kolon, 6. kolonun
aymsidir; 1 degerlikli iyonlar igin (Na™', Li"") 8. Kolon, 6. kolonun 2 katidir; 3 degerlikli
iyonlar icin ise (A1, Fe™, Cr™) 8. kolon, 6. kolon degerinin 2/3 ‘line esittir. 9. kolonda ise
silisyumla doldurulmamis tetrahedral bolgenin aliiminyum ile dolduruldugu ve geri kalan
aliminyum atomlarinin oktahedral bolgede yerlestigi kabul edilmistir. Dolayisiyla 9. kolon,
tormiildeki iyon dagilimmi en son sekliyle gosterir.

Re-calculation of structural formula of pyrbxene standards

In this study, pyroxene standards from various places of the world have been re-calculated.
The main aim of the work is to correct any miscalculation and make the data available to the
mineral research community.

The structural calculations of the pyroxenes are calculated based upon 6 oxygens. The
calculation procedure is described and is composed of nine columns. Column 1, lists the
formula of oxides concerned. Column 2, lists the composition of the mineral expressed as
weight percentages of the constituent oxides. Column 3, shows molecular weight of oxides
concerned. Column 4, is derived by dividing weight percent of each oxide to molecular
weight of the oxides. Column 5, is derived from column 4 by multiplying by the numbers of
oxygen atoms associated with each of the element concerned and at the end of column 5, the
" total (X) is calculated. Since pyroxene formula is calculated based on 6 oxygen atoms, this
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is performed by multiplying each oxide by 6/X. Column 7, lists the elements used in
structural calculations of pyroxenes. Column 8, gives the number of cations associated with
oxygens in column 6. For example, for SiO, there is one silicon for 2 oxygens so the column
6 entry 1s multiplied by 1/2; for ALO; there are 2 aluminums for every 3 oxygen so the
column 6 entry is multiplied by 2/3. For divalent ions (Fe"*, Mg, Ca™, Ni”, Mn"™),
column 8 is equal to column 6; for monovalent ions (Na', Li") column 8 is equal to twice as
column 6; and for trivalent ions (Al”’, Feﬂ, Crﬂ) column 8 is equal to 2/3 of column 6. It is
assumed that the tetrahedral sites which are not filled by silica are occupied by Al, and the
remaining Al atoms are in the octahedral coordination. Therefore column 8 includes
adjusted number of ions in the formula assuming the total number of ions in the tetrahedral
sites is 8. Therefore, column 9 consist of final outcome of the number of ions in the
formula.
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Bu ¢alismada diinyanm ¢esitli yorelerinden derlenen gok sayida amfibol standardinim yapi
formiilleri yeniden hesaplanmistir. Calismanin temel amaci literatiirden derlenen bu
standartlarda herhangi bir eksik veya yanlis varsa bunu diizeltmek ve elde edilen sonuglari
minerallerle ilgilenen arastiricilarin kullanimina sunmaktir.

Amfibollerde yapisal formiil temelde 24 oksijen veya 22 oksijen ve (OH), hesaplanir. Her
clement oksit icermese bile agirlikga oksit yiizdesi ile ifade edilir. Bu hesaplama mantigi
kabul edilebilir ¢linkii her elementin kristal yapisina uygun oksijenler ile baglandig
dustiniilir. Fakat oksijen yapidaki tek anyon degilse hesaplama daha karmasik bir hale
gelebilir.

Hesaplama igerigi 9 kolon lizerinden yapilmistir. 1. kolon, yapimin igerdigi oksitleri listeler.
2. kolon, oksit bilesimini agirlik¢a oksit yiizdesi olarak belirtir. 3. kolon, oksitlerin molekiil
agirlik degerlerini verir. 4. kolon, agirlik¢a oksit yiizdesinin oksitlerin molekiil agirhgina
boliinmesiyle elde edilir. 5. kolon, 4. kolondaki her oksidin igerdigi oksijen atomu say1si ile
carpilarak elde edilir ve 5. kolonun sonunda toplam deger (X) hesaplanir. Bu ¢alismada
amfibol formiilii 24 oksijen varsayimina gore yapildigi igin 6. kolon her bir oksidin 24/% ile
carpilmasiyla elde edilir. 7. kolon, yap1 hesabinda kullanilan elementleri listeler. 8. kolon, 6.
kolondaki oksijenle birlesen katyon sayisini verir. Ornegin SiO, ‘de 2 oksijen igin sadece 1
silisyum vardir ve boylece 6. kolonun girdisi 1/2 ile ¢arpthr. Al,O; ‘de ise her 3 oksijen i¢in
2 aliiminyum vardir ve boylece 6. kolondaki deger 2/3 ile garpilir. Iki degerlikli iyonlar i¢in
(Fe”, Mg™, Ca” Ni"*, Mn"") 8. kolon, 6. kolonun aynisidir; 1 degerlikli iyonlar i¢in (Na™',
Li'") 8. Kolon, 6. kolonun 2 katidir; 3 degerlikli iyonlar i¢in ise (Al'%, Fe*>, Cr™) 8. kolon, 6.
kolon degerinin 2/3 “iine esittir. 9. kolonda ise silisyumla doldurulmamis tetrahedral
bélgenin. aliminyum ile dolduruldugu ve geri kalan aliminyum atomlarinin oktahedral
bolgede yerlestigi kabul edilmistir. Dolayisiyla 9. kolon, formiildeki iyon dagilimini en son
seklivle gosterir.

Re-calculation of structural formula of Amphibole standards

In this study, amphibole standards from various places of the world have been re-
calculated. The main aim of the work is to correct any miscalculation and make the data
available to the mineral research community.

The structural calculations of the amphiboles are in general based upon 24 oxygen or 22

oxygen and (OH),. Each element is expressed as a weight percentage of oxide, even though
the oxides do not exist as such in the mineral. The calculation procedure is justifiable, since
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each element can be thought of as associated with its appropriate share of oxygen atoms in
the crystal structure. However, when oxygen is not the only anion present, the calculation is
somewhat more complicated.

The calculation procedure is described and is composed of nine columns. Column 1, lists the
formula of oxides concerned. Column 2, lists the composition of the mineral expressed as
weight percentages of the constituent oxides. Column 3, shows molecular weight of oxides
concerned. Column 4, is derived by dividing weight percent of each oxide to molecular
weight of the oxides. Column 3, is derived from column 4 by multiplying by the numbers of
oxygen atoms associated with each of the element concerned and at the end of column 5, the
total (X) is calculated. Since amphibole formula is calculated based on 24 oxygen atoms,
this is performed by multiplying each oxide by 24/X. Column 7, lists the elements used in
structural calculations of amphiboles. Column 8, gives the number of cations associated
with oxygens in column 6. For example, for SiO, there is one silicon for 2 oxygens so the
column 6 entry is multiplied by '4; for Al,Os there are 2 aluminums for every 3 oxygen so
the column 6 entry is multiplied by 23 . For divalent ions (Fe'?, Mg, Ca”, Ni”*, Mn "),
column 8 is equal to column 6; for monovalent ions (Na', Li") column 8 is equal to twice as
column 6; and for trivalent ions (Al*‘”’, Fe”, Cr*'ﬂ’) column 8 is equal to 2/3 of column 6. It is
assumed that the tetrahedral sites which are not filled by silica are occupied by Al, and the
remaining Al atoms are in the octahedral coordination. Therefore column 8 includes
adjusted number of ions in the formula assuming the total number of ions in the tetrahedral
sites is 8. Therefore, column 9 consist of final outcome of the number of ions in the
formula.

400



53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Karstik akiferlerde beslenmenin belirlenmesinde uygulanan
vaklasimlarin irdelenmesi
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Yiitksek  heterojenlik  ve  anizotropi, karstik  ortamlarin hidrojeolojik  agidan
tanimlanabilmesini saglayan temsil edici birim hacmin (REV) belirlenmesini gliclestiren
sorunlarin basinda gelmektedir. Bu tiir ortamlarda ¢Oziinme yapisal unsurlar tarafindan
belirlenen  zayif zonlarda gergeklesmektedir. Bu sekilde gelisen erime kanallar1 akim
yollarini - olusturmakadir. Taneli ortamlarda tane boyu ve dizilimine bagli olan
gozenekliligin sabitlendigi kontrol hacmini tanimlayan REV, Karstik ortamlarda daha cok
kirik-catlak yogunlugu, kirik-catlaklarin birbirleriyle baglanti dereceleri ve ¢oziinme ile
genislemis kirik boyutlarma baghdir. Bu tiir kontrol hacmi tanimlamasi herseyden once
karst yeraltisuyu sisteminin en onemli bilesenlerinden biri olan beslenme kosullarinin
belirlenmesi agisindan énemlidir.

Tanesel ortamlarda beslenme (R), drenaj alani (A), yagis siddeti (P,), toprak kalinligi (h,),
doygun olmayan bélgenin kahnhgi (hg,), bitki ortiisii (V), toprak nemi (0), egim (S) ve
stizilme kapasitesi (I) gibi 6zelliklerin bir fonksiyonu olarak,

R = f(A, P, hy, hy, I, S, V, 0)

seklinde ifade edilebilir. Tanesel ortamlarin gorece homojen oldugunun varsayilmasi bu
ozellikler i¢in ortalama degerler alinarak beslenme miktarmin hesaplanabilmesini
saflamaktadir. Karstik ortamlarda beslenme rejiminin alansal ve zamana bagli olarak
degisimler gdstermesi, tanesel ortamlarda uygulanan yaklagimlarin yetersiz olmasina neden
olmaktadir. Bununla birlikte, karst yeraltisuyu sisteminin y&netimi agisindan bilinmesi
gereken beslenme kosullarmin ortaya koyulabilmesi birtakim varsayimlarin yapilmasini
gerektirir. Buna bagli olarak karst ortamlarinda alansal (diffuse recharge) ve noktasal (point
source recharge) olmak iizere tanimlanan fakli beslenim tiirleri ayni havza icerisinde farkh
yogunlukta etkili olabilmektedir. Karstik ortamlarda beslenme (Ry), yiizey morfolojisi (M),
kirik-catlak yogunlugu (py). kirik-gatlaklarin baglanti dereceleri (i), ¢oziinme ile gelisen
kirik-catlak boyutu (L), diidenlerin yutma kapasiteleri (Qd), toprak kalinhgi (h,), doygun
olmayan bolgenin kalinligi (hye), bitki ortiisii (V), egim (S), toprak nemi (6), beslenme tiirii
(1), bosalm (D). yagis (Py), ortiilii, yerel karstlasma tabani (K) veya ¢iplak karstik alandan
stizilme (1) gibi zamana ve konuma bagh degisim gésteren 6zelliklerin bir fonksiyonu
olarak,

Ry = f{w P, wM, wD, why, wpy,, Wi, whyep, WL, wS, wV wT, wQd, wb, wK)

seklinde tanimlanabilir. Bu nedenle karstik ortamlarda, degiskenlerin beslenme fonksiyonu
icerisindeki agirhklari alansal olarak degisebilecegi gibi zaman icerisinde de degisim
gostermektedir.  Karstik ortamlarda beslenme miktarina etki eden parametrelerin
belirlenmesindeki gii¢liik nedeniyle bugiine kadar yapilan calismalar karst ortamlar icin
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sayisal olarak en kolay belirlenebilen parametre olmasi nedeniyle havzadan bosalim
miktarina dayandirimistir.

Bugiine kadar yapilan ¢aligmalarda, ortama diigen yagis miktarinin buharlasma miktarmni
astig durumlarda karstik ortamlarda akisa gegen yiizey suyunun bilyiik bir ytzdesinin
beslenmeye doniistiigii sonucuna varilmistir. Ancak Karstik ortamlarda akim ve bosalim
verilerinde goriilen belirgin donemsel degisimler uzun donemleri kapsayan goézlemlerde
depolamadaki yillik net degisimi ve su kaynaklarinin yonetimi agisindan yeterli bilgileri
vermemektedir. Ayni zamanda kaynak hidrograflarinin suyun kimyasal 6zelliklerinin zaman
icerisindeki degisimini gosteren kemograflarla birlikte degerlendirilmesiyle Kkarstik
ortamlarda depolamadaki degisim belirlenebilmektedir. Boylece karstik havza igin net
bosalim miktari ile dinamik beslenme miktar1 elde edilebilmektedir.

Bununla birlikte karstik ortamlarda beslenme alaninin geometrisi ve baskin beslenme tiirii
izleme yontemleri kullanilarak ortaya koyulabilmektedir. Kararli gevresel izotoplar (kloriir,
brom, O'® - doteryum) ve bazi radyoaktif izleyiciler karstik ortamlar igin beslenme
miktarinin ve alanin belirlenmesinde genis kullanima sahiptir. Ancak izleyici yontemlerinin
kullaniminda da karstik ortam iizerindeki bitki ortiisti, toprak dagilimlari, sinir kosullari ve
bolgesel birtakim verilerin belirlenmesi gerekmektedir. Farkli kirik-gatlak sistemlerinin ve
cift gozenekliligin (double porosity effect) etkisi izleme yontemleri ile yapilacak
hesaplamalarda dikkate ahnmalidir.

A review of approaches used in description of recharge of karstic
aquifers

Description of a representative elementary volume (REV) which is required for a realistic
solution to groundwater flow problems is almost impossible due to the high degree of
heterogeneity and anisotropy in karst aquifers. In karstic areas, dissolution of rocks proceeds
along the weak zones that follow the structural elements. Solutional canals are the main flow
paths in karstic aquifers. In granular aquifers, the representative elementary volume, REV,
describes the stable average porosity that depends on size and distribution of the solid
particles. However, in karstic aquifers this parameter depends on fissure density,
interconnectivity of fissures and fissure size that expanded with dissolution. This kind of
definition of REV is important especially in determination of the recharge regime, one of the
most important components of the karst groundwater system.

Recharge is the function of various parameters such as drenage area (A), precipitation
intensity (P)), soil thickness (hy), unsaturated zone thickness (hgo), type and extension of
vegetation cover (V), surface slope (S) and infiltration capacity (I) in granular areas. It can
be expressed as;

R = f(A, P, he, hyop, 1. S, V)

Assumptions of relative homogeneity in granular areas are required to ease the
determination of recharge with average values of these parameters. On the contrary these
approaches applied to granular aquifers are inefficient and fall short for karstic areas where
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the recharge regime varies not only in space but also in time. To define the recharge
conditions that are, essential for an optimum management of karst groundwater system,
again some assumptions should be made. Two types of recharge mechanisms are defined in
karstic areas; diffuse and concenrated. Both types may be effective simultaneously in same
area with different intensities. In karstic areas recharge parameters that may change in space
and time, such as surface morphology (M), fissure density (Px), Interconnectivity of fissures
(1), fissure size that expanded with dissolution (L), swallow capacity of sinkholes (Qd),
precipitation intensity (P;), soil thickness (h;), unsaturated zone thickness (hgob), type and
extension of vegetation cover (V), surface slope (S), soil moisture content (6), recharge type
(T), infiltration capacity from covered or bared karstic rock (I) and local erosion base (K);

Ry = filwP;, wM, wD, why, wpy, wi, whyep, wl, wS, wV,wT, wQd, w8, wK)

The weight of each parameter in the recharge may vary spatially or temporally. In the
previous studies, determination of recharge was based on mainly discharge from karstic
basin because of the difficulties in determination of the parameters listed above.

Most of the works in karst consider that the major part of the surface runoff occurring when
the precipitation exceeds the evaporation infiltrates and contributes to recharge. However,
periodical variation on the recharge and discharge data in karstic areas are not sufficient to
understand the net change in the storage which is of great importance from the stand point
of management of the water resources. Change in storage can be determined in karstic areas
with evaluation of spring hydrographs together with chemographs that shows the temporal
variation of chemical properties of the water which gives the net discharge and dynamic
recharge for karstic areas.

The most reliable results for geometry of recharge area and dominant recharge type can be
obtained by tracer analyses. Environmental stable isotopes (chloride, bromide, O'®,
deuterium) and some radioactive tracers are commonly used in karstic areas. However
vegetation and soil cover, boundary conditions and some regional data are necessary for
application the tracer methods. Distribution of fracture systems and the double porosity
effect should be taken into consideration when applying the recharge in karstic areas.
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Fay zonlarimn belirteci kataklastik kayaclarin siniflama kriterleri ve
kataklaz zonlarinin degisik miihendislik yapilarinin ve yerlesim
alanlarinin tasarlanmasindaki 6nemi

Murat AY, Umit TOLLUOGLU

Hacettepe Universitesi, Miihendislik Fakiiltesi Jeoloji Mithendisligi Bolimii, Ankara

Fay zonlarinda olusan dinamik metamorfizma Uriinii kataklastik kayaglar, Tirkiye’de
olduk¢a siirli cahsilmis bir ilgi alanidir. Kataklastik kayaglar, parcalarin birbirleri ile
kaynasmis olup olmamasi, ufalanma ve parcalanma ile yeniden kristallesme ve yeni mineral
olusumu arasindaki iliskiler, kayacin igerdigi porfiroklast ve matriks miktari,
porfiroklastlarin bitytikliigii gibi kriterler gézoniine alinarak smiflandiriimaktadir.

Fay zonlarinin tipik belirteci olarak bilinen kataklastik kayaglarin mineralojik — petrografik
ve jeomekanik ozelliklerinin belirlenmesi, bu tiir kayaglarin yayilim sergiledikleri kataklaz
zon haritalarinin ortaya cikarilmasi degisik mihendislik yapilari ve yerlesim alanlarinin
tasariminda titizlikle dikkate alinmasi gereken bir konudur. Bu konuda, San Anderas Fay
Zonunda (USA) ve Orta Tektonik Zon (MTL - Japonya) boyunca detayli caligmalarm
yapildigi literatiirden bilinmektedir. Japonya’da MTL kataklastik zonundan sistematik
olarak ornekler alinmis, petrografik tanimlart yapilmig, bu zon alt zonlara ayrilmis ve fayn
etkilesim alanlari detayh olarak ortaya gikartlmistir. Tiirkiye’deki onemli fay zonlarinda
yapilacak yanal ve diisey yondeki sistematik 6rneklemeler ve birimlerin petrografik tayinleri
fay zonu etkilesim alanlarimin belirlenmesinde onemli olacaktir. Ozellikle, iilkemizde
meydana gelen son depremler yerlesim alanlarinin ve sanayi bolgelerinin bilgiden yoksun
tasarlandigina kotii 6rnekler olusturmaktadir. Fay zonunda olusan kataklastik kayaglarmn fig
boyutlu etkilesim alanlarmin  belirlenmesi, ayrica jeomekanik ozelliklerinin ortaya
konulmasi ve modellenmesi degisik miihendislik yapilari ve yerlesim alanlarinm
tasariminda 6ncelikli bir cahisma olarak ortaya ¢ikmaktadir. Ornegin Bolu tiineli, Anadolu
Otoyolu - Viyadiikleri ile Tiipras v.b. yapilarin jeoteknik agidan riskli alanlarda yapilandigi
geredi bilgi noksanhgmin carpic ornekleri olarak dikkat ¢ekmektedir. Tiirkiye’de gerek
KAF zonu boyunca, gerekse diger aktif fay zonlarinda kataklastik kaya¢ drneklemesi, fay
zonu haritalarinin hazirlanmasi ve etkilesim alanlarmin belirlenmesinin jeoloji disiplininde
calisan yerbilimciler igin temel bir kaynak olusturacag: diisiincesindeyiz.

Dinamik metamorfizma Orojenik ve epirojenik bolgelerde kirilma, kivrilma ve akmaya
neden olan basinglar etkisi ile kayaglarda ve kaya¢ olusturan minerallerde ortaya ¢ikan
deformasyon, bunlarin elastikiyet sinmrmi gegerse, kaya¢ veya mineraller mekanik
deformasyona ugrar, kirthr ve ufalanirlar. Bu siirece kataklaz, bu siire¢ sonucu olusan
kayaclara kataklastik kayaglar denir.

Yerkabugunun yiizeye yakin bolgelerinde, kaya¢ dayanimini agmayacak yiikseklikteki
basinglar altinda (yaklasik 1-10 km derinliklerde) kayaglar elastik davranis gosterirler.
Kayaca etki eden basing bu bolgelerde kayag¢ dayanimini asan yiiksekliklerde ise, kayaglar
kirilgan (brittle) ozellik gosterirler ; kirithr ve pargalanirlar. Yerkabugunda belirli bir
derinlikten itibaren ise, (vaklasik 10-15 km) kayaglar plastik davranis sergilerler.
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Kataklastik kayaglarin olusumunda, stress, akiskan faz ve basing dnemli faktorlerdir.

Kataklastik  kayaglarin =~ siniflandirilmasinda, diger kaya¢ tiirlerinde dikkate alinan
mineralojik bilesim veya kimyasal bilesim herhangi bir 6nem tasimaz. Clinkti herhangi bir
kayag tirlinden 1tibaren uttramilonii veya baska bir kataklastik kayag olusabilir.

Genel olarak kataklastik kayaglarm simiflandiriimasindaki kriterler sunlardir :

2. Ufalanma ve parcalanma ile yeniden kristallesme ve yeni mineral olusumu arasindaki
liskiler.

3. Kayacn igerdigi porfiroklast ve matriks miktari.

4. Porfiroklastlarin biytikligi.

I. Parcalarin birbirleri ile kaynasmis olup olmamas.
i

The classification criteria of cataclastic rocks that marked fault zones
and the importance of cataclas zones on designing different engineering
structure and settling area

Dynamic metamorphic products, cataclastic rocks which occurred fault zones, are very
bounded subject in Turkey. Cataclastic rocks are simply classified these criters like a welded
or not of fracture, a relationship with recrystallization and neomineralization that occurred
by crumbling and fracturing, the quantity of porphiroclast and matrix in rocks, the size of
porphiroclasts etc.

Known typical marked of fault zones of cataclastic rocks are determining of mineralogical —
petrographical and geomechanical features, making of cataclastic zone map are the take note
of important subjet on the conceiving different engineering structure and settling area. The
detail studies along the San Anderas Fault Zones (USA) and Median Tectonic Line (MTL-
JAPAN) are known from literature. In Japan, a handspecimens had been taken
sistematically, had been defined petrographically, this zone have been divided into subzones
and the interaction area of faults heve been founded in detail. Horizantally and vertically
sistematically taken handspecimen that will be done on the important fault zones in Turkey
and the petrografic determination of rocks will be important for defining of fault zone
interaction area. Especially, recent earthqaukes that occurred in our country are very badly
cxamples as a the lack of information on conceiving of settling and industry area. The
defining of the 3D interaction area of the catalastic rocks that occurred fault zones, besides
determination of geomechanical features and modelling are the priority studies for
conceiving different engineerinf structure and settling area. For example, as Bolu tunnel,
Anadolu Highway and Viaducts and Tiipras etc. structure have been constructed dangerous
area as geotechnical. This reality are very remarkable examples for the lack of information.
We think that taken handspecimen of cataclastic rocks that are located not only along the
KAF zones, but also other active fault zones in Turkey, preparing fault zone map and the
determining of interaction are the main source data for geologist studying on geology
subject.
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