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ortalama NTE (40 ppm) igerikleri diisiiktiir. Cevherlesmedeki diisiik NTE icerikleri diisiik sicaklik
hidrotermal olusuma ve sub-oksik diyajenetik kokene isaret etmektedir. Kondrit-normalize
diyagramlari iizerinde gozlenen negatif Ce anomalileri cevherlerin diisiik bir redoks potansiyeli
altinda, iyi-oksijenlenmemis ve durgun bir su kiitlesinde ¢okelmis oldugunu gostermektedir. Eu/Sm
oranlarin  diistik degerleri cevherlesmenin biiyiik hacimlerde deniz suyu ile sulandiriimis
hidrotermal sivilarla karigimlart sonucunda olustugunu ve negatif Eu anomalileri ise cozelti
sicakliklarmim 350 °C’yi ge¢medigini gosterir.

Yankayaclarla es zamanli olusmus cevherlesmelerden incelenen radyolarya fosil iceriklerine gore
Besni  cevherlesmesinin = olusum yasi, Oksfordiyen-Erken Titoniyen (Ge¢ Jura) olarak
saptanmusken, Golbast cevherlesmeleri icin kesin bir yas araligi belirlenememistir.

Anahtar kelimeler: adiyaman, besni, golbasi, jeokimya, manganez cevherlesmesi
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Ophiolite related podiform chromitites vary in size from small, low grade, sub-economic
occurrences up to large ore bodies of more than hundred million tons, being the second world class
producers of chromite ore, after stratiform chromitites of the Bushveld type. During the last three
decades, ophiolitic chromitites have become a potential target for the recovery of platinum-group
elements (PGE). Although so-far reported concentrations are usually sub-economic with
prevalence of the low-priced IPGE (Os, Ir, Ru), occasional enrichment in the more precious Pt, Pd
and Rh has been locally observed.

During field work in the frame of the project supported by TUBITAK (109Y219), chromitite
samples were collected from a very small occurrence in the vicinity of Islahiye (Gaziantep, SE
Turkey). As a result of the systematic investigation of two polished blocks (2.5 cm in diameter)
obtained from one chromitite sample, a total 23 grains of platinum-group minerals (PGM), up to 25
um in size, were detected as primary inclusions in chromite crystals and along its cracks. Chromite
and PGM compositions were determined by electron microprobe analyses. Chromite is of
metallurgical type, having high Cr# and Mg# in the ranges 72.0~73.8 and 56.5-58.9, respectively,

with low contents of TiO; (0.06-0.09 wt %) and Fe,0; (0.11-0.59 wt %). Qualitative identification indicates strong prevalence of
laurite in the PGM assemblage, occasionally accompanied by unknown Ir-sulfide and a Ru-Fe compound possibly containing oxygen.
The Os-Ir alloys, which commonly occur in ophiolitic chromitites, were absent. Neither specific PGM species of Pt and Pd were found,
although preliminary bulk ore assays had yielded up to 4.1 and 2.0 ppb of Pt and Pd respectively. Laurite has constant composition close

to (RUo_go,()_ggOSO.()g,0‘04[ro.()l,0,03Rh0_03pd0.()4_0‘05)s2. It may occur included n fresh Chromite either as
single-phase grains or composite aggregates consisting of the associations: laurite+silicate
(clinopyroxene, amphibole or chlorite) and laurite+base metal sulfides (millerite, pentlandite,
chalcopyrite). The Ir-sulfide and the Ru-Fe (oxide?) occasionally are part of these composite
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inclusions. The close association of laurite with Ni-Cu-Fe sulfides apparently indicates relatively
high fS, conditions in the chromite forming-system at high temperature (~1200° C). This would not
be consistent with the Os-poor nature of the laurite, and possibly suggests that the chromite parent
melt was initially depleted in Os. The reason for that remains an open question. The high frequency
of PGM observed in two polished section of 2.5 ¢cm in diameter suggests that the investigated
chromitite may have bulk-PGE concentrations up to 2-3 ppm. Unfortunately, the low valuable PGE
association (mainly Ru+Ir), and the PGM texture, unsuitable for mechanical liberation of grains,
make this chromitite not attractive for PGE recovery. However, some ophiolitic chromitites have
been found to contain punctual and unevenly distributed high concentrations of Pt+Pd at the scale
of ophiolite complexes and/or single ore bodies. For this reason, systematic exploration of
chromitites in this region of Turkey is advisable, despite of their sub-economic size, and in
consideration of an expected raise in the PGE’s price on the international market.

Key words: Laurite, chromitite, platinum-group element, platinum-group mineral, SE-Turkey

Laurit (RuS,)’ce zengin Yiiksek-Cr Ofiyolitik Kromititleri, Islahiye, GD-
Tiirkiye: Cevher Mikroskobisi ve Elektron Mikroprob Verileri

Ofiyolitlerle iliskili podiform kromititler kiiciik boyutlarda, diisiik dereceli ve yari-ekonomik
yataklardan, Bushweld stratiform kromititlerinin ardindan, yiizmilyon tondan fazla rezervleri ile
diinyada ikinci sirada iiretim yapabilen devasa yataklar olusturabilirler. Ofiyolitik kromititler, platin
grubu element icerikleri bakimindan son 20-30 yildir potansiyel hedef durumuna gelmistir. Her ne
kadar su ana kadar rapor edilmis PGE konsantrasyonlar yari-ekonomik boyutlarda kalmis ve daha
diisiik fiyathi Ir-grubu PGE’ler (IPGE) bakimindan zenginlesmis iseler de, nadir de olsa, daha
degerli ve yiiksek fiyatli Pt, Pt ve Rh bakimindan bolgesel zenginlesmeler de s6z konusudur,

TUBITAK tarafindan desteklenen 109Y219 numarali proje kapsaminda yiiriitiilen calismalar
sirasinda, Islahiye (Gaziantep, GD-Tiirkiye) civarinda bir kromit cevherlesmesinden alinan kromitit
ormeginden hazirlanan iki adet parlak kesitin (2.5 cm ¢apinda) sistematik olarak incelenmesi
sonucunda, kromit kristalleri biinyesinde birincil kapanimlar seklinde ve kromit kiriklari boyunca
konumlanmis, boyutlart 25 pm’a varan 23 adet platin grubu mineral (PGM) gozlenmistir. Kromit
ve PGM’lerin kimyasal bilesimleri elektron mikroprob ile belirlenmistir. Kromit kristalleri, yiksek Cr#
(72.0-73.8) ve Mg# (56.5-58.9) degerleri ve disiik TiO, (% ag 0.06-0.09) ve Fe;03 (% ag 0.11-0.59) igerikleri ile metalurjik tiptedir,

Nitel tanimlamalar sonucu, laurit kristallerinin PGM parajenezinin 6nemli bir bslimiinii olusturdugu ve nadir olarak, tanimlanmamig Ir-
siilfit ve muhtemelen oksijen iceren Ru-Fe bilesikleri ile ¢oklu fazlar ¢oklu fazlar seklinde bulundugu belirlenmigtir. Ofiyolitik

kromititlerde sikea rastlanan Os-Ir alagimlari gozlenmemistir. S6z konusu kromitit éimcginin tim kayag: Pt ve Pd
icerikleri kismen yiiksek (Pt: 43.2 ppb ve Pd: 12.4 ppb) olmasina ragmen, Pt ve Pd iceren spesifik
fazlara da rastlanidmamistir. Laurit kristalleri benzer bilesimde olup (Rugso.0890080.02-0.04lr001-
003R N0 03Pdo.04005)S2 formiilii ile temsil edilir. Genellikle taze kromit kristalleri biinyesinde tek fazl
veya laurit-silikat (klinopiroksen, amfibol ve klorit) ve laurit-baz metal mineral (millerit, pentlandit
ve kalkopirit) birliktelikleri seklinde ¢oklu fazlar olarak gozlenir. Is-siilfit ve Ru-Fe (oksit?) fazlar
bu coklu fazlarin bir kismini olusturur. Laurit kristallerinin Ni-Fe-Cu siilfit fazlari ile olan yakin
iliskisi, kromit kristalizasyonunun yiiksek sicaklikta (~1200° C) ve kismen yiiksek fS; kosullarmda
gerceklestiginin agik kanitidir. Bu durum, laurit kristallerinin ¢ok diisiik Os igerikleri ile uyumlu
olmayip, osmiyumun kromiti kristallendiren ergiyigin Os bakimindan daha 6nceden tiiketildigine
isaret eder. Bu tiiketilmenin sebebi heniiz agiklanamamistir. 2.5 cm ¢apinda hazirlannus 2 adet
parlatilmis kromitit 6rneginde gozlenen yiiksek miktardaki PGM, bu kromitit 6rneginin yaklagik 2—
3 ppm civarinda toplam PGE igerigine sahip olabilecegini gostermektedir. Diisiik degerli PGE
birliktelikleri (Ru+Ir) ve PGM’lerin kromit kristalleri biinyesinden mekanik olarak ayrilmalarina
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glinimiiz teknolojisinde miisaade etmeyen dokusal ozellikleri, bu kromititleri PGE icerikleri
bakimindan ¢ekici kilmamaktadir. Ancak, bazi ofiyolitik kromititler ofiyolitik masif/tekli cevher
kiitlesi lceginde diizensiz dagilimlar sunan Pt+Pd zenginlesmeleri sunmaktadir. Bu sebeple, her ne
kadar kromitit olusuklari PGE agisindan yari-ekonomik boyutlarda ise de, PGE fiyatlarmnm
uluslararast piyasalarda giin gectikce artacagi diigiiniildiigiinde, bu bolgedeki kromititlerin
sistematik bir sekilde arastirilmasi ve PGE igeriklerinin belirlenmesi 6nerilmektedir.

Anahtar kelimeler: Laurit, kromitit, platin grubu element, platin grubu mineral, GD-Tiirkiye
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The study area is located in 30 km northeastern of Goksun town on the west of the Eastern Taurus.
In Eastern Taurus, there are autochthonous and allochthonous rock units which are in tectonic
relations. They emerge from different ages and environment, and comprises of different rock units.
In the study area, a structural unit which has supra-subduction character, Upper Jurassic-Lower
Cretaceous aged Komiirhan Ophiolites, take place in the bedrock. Metamorphic rocks overlie on
Komiirhan Ophiolites. They metamorphized as regional and in low-grade. These rocks are Upper
Devonian (?)- Upper Cretaceous aged and belong to Bodrum Nappe which is also known ‘Binboga
Metamorphites’. The first horizontal movement of Bodrum Nappe onto Kémiirhan Ophiolite
happened during Campanian-Maastrichtien and it removed with subsequent horizontal movements.
These two structural units are cut by Baskil Granitoid (Bedi et all., 2009).

Kiiglikkiziletk- Au-Ag mineralization observed in silisification zone which is with nuwrice, barite,
limonite and breccia features. This zone evolved in the contact of schist-marble units which form
the low level of Upper Devonian (?)-Carboniferaus aged Yoncayolu Formation belonging to
Bodrum Nappe. The silisification zone is 1.7 km length, directed N20E and ranging from 2-10
meters thickness. In the collected samples from the study area, 240 ppb Au, 32.1 ppm Ag, 9500
ppm As and 4000 ppm Sb are found. When Kiigiikkizilctk Au-Ag mineralization’s type, wall rock
relation, ore deposit geometry, structure-texture features and metal contents are considered, this
formed in the tectonic-controlled epithermal system. Kiiciikkizilcik Au-Ag mineralization shows
great smilarities to uncorroded upper levels of Au-Ag ore deposits.

Key words: Eastern Taurus, fluoride, barite, epithermal Au-Ag mineralization
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Goksun-Kiiciikkizileik Floritli Au-Ag Cevherlesmesinin Ozellikleri
(Kahramanmaras, GD Tirkiye)

Calisma alani, Dogu Toroslarin batisinda yer alan, Goksun (Marag) ilcesinin 30 km
kuzeydogusudur. Dogu Toroslar'da birbiriyle tektonik iliskili farkli yas ve ortam ve kayalarla
temsil edilen allokton konumlu farkli yapisal birimler ile otokton konumlu kaya birimleri bulunur.
Calisma alaninda en altta yer alan yapisal birim, Geg¢ Jura- Erken Kretase yasl suprasubduction
karakterli Komiirhan Ofiyolitik kayalaridir. Bunlarin tizerine ise bindirmeli tektonik dokanakla
diisiik dereceli ve bolgesel metamorfizma gegirmis Ge¢ Devoniyen-Ge¢ Kretase yasl Binboga
Metamorfitleri olarak da bilinen Bodrum Napi'nin metamorfik kayaglari gelmektedir. Bodrum
Napi'min Komiirhan Ofiyolitleri tizerine ilk yatay hareketi Kampaniyen-Maastrihtiyen'de
gerceklesmis olup, daha sonraki yatay hareketler ile de tekrar devrilmistir (yeniden hareket haline
gecmistir, hareket etmistir). Bu iki yapisal birim Geg¢ Kretase yasli Baskil Granotoidleri tarafindan
kesilmektedir (Bedi vd., 2009).

Kiiciikkiziletk Au-Ag cevherlesmesi; Bodrum napinin Ust Devoniyen (?)- Karbonifer yash
Y oncayolu Formasyonunun alt seviyelerini olusturan sist-mermer birimlerinin dokanaginda gelisen
floritli, baritli, limonitli ve bresik ozellikteki silisifiye zon i¢inde gozlenir. Silisifiye zon K20D
dogrultulu olarak 1.7 km uzanimda olup, kalinligi 2-10 m arasinda degismektedir. inceleme
alanindan alinan orneklerde, 240 ppb Au, 32.1 ppm Ag, 9500 ppm As ve 4000 ppm'e varan Sb
degerleri saptanmistir. Kiigiikkizilcik Au-Ag cevherlesmesi, tipi, yan kayac iliskisi, yatak
geometrisi, cevherin yapi-doku ozellikleri ve element igerigi agisindan tektonik kontrollu olarak
epitermal sistemde olusmus Au-Ag cevherlesmelerin asimamis st seviyelerine biiyiik benzerlik
gostermektedir.

Anahtar kelimeler: Dogu Toroslar, florit, barit, Epitermal Au-Ag cevherlesmesi

Chemistry and Cathodoluminescence Characteristics of Various Sphalerite
Ores — Its Possible Use for Speciation of Ore Deposition Type
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Natural sphalerite associated with the major volcanogenic massive sulfide deposits (VMS), large
variety of vein type mineralizations, skarn mineralizations occuring in Eastern Pontide Tectonic
Belt (EPTB) have been studied by the CLM and electron probe microanalysis (EPMA) to
determine the relationship between trace element activators and their contents and the CL
properties of those sphalerites. In general, natural sphalerites from various localities can produces a
spectrum of CL colour under electron bombardment that includes deep blue, turquoise, lime green,
yellow-orange, orange-red and dull dark red depending on the type and concentration of trace
quantities of activator ions.

Sphalerites from most of the VMS deposits (Kdpriibagi-Tirebolu, Kankoy-Trabzon, Killik-Espiye,
Murgul-Artvin and Lahanos- Espiye) show a range of CL colors (yellow to purple) with varying
intensity due to Mn*", Cd*", Cu® ", and Ag’* contents. Sphalerites from Pb-Zn dominant vain type
occurrences (Midi, Tutak dagi, Glimiiski, Bat1 Zamanti yataklart) do not cathodoluminescence due
most probably to common CL-quencher, Fe®* content. However, sphalerites from epi-mesothermal
mineralizations (e.g., Akoluk-Ordu) give strong CL due to various CL-activators (Ag™, Hg™, Cd™,
Cu** ", and Mn*). On the other hand, sphalerites from contact metasomatic type mineralizations
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do not produce CL, although some of the sphalerites did contain very low Fe**. They most probably
had very low CL-activators in their crystal structures. Based on availabla data, by using the CLM
technique, sphalerites could be used for fast identification of unknown ores for type speciation.

Key words: sphalerite, activator, cathodoluminescence, ore mineralizations, Eastern Pontides

Cesitli Sfaleritlerin Kimyasi ve Katodoliiminesans Karakteristikleri —-Cevher
Yataklanma Tipini Belirlemede Muhtemel Kullanimi

Dogu Pontit Tektonik Kusaginda (DPTK) bulunan ana volkanojenik masif siilfir (VMS)
yataklarindan, cesitli damar tipi zuhurlardan ve skarn tipi cevher olusumlarindan dogal sfaleritler
CLM ve elektron prob mikroanaliz (EPMA) ile ¢alisilarak, sfaleritlerin iz element aktivator icerigi
ve bunlarin miktarlari ile katodoliiminesans ozellikleri arasindaki iliskiler (renk ve renk siddet)
incelenmistir.

Dogu Pontitlerdeki VMS  tipi yataklar (K&priibasi-Tirebolu, Kankoy-Trabzon, Killik-Espiye,
Murgul-Artvin ve Lahanos- Espiye)’dan alinan érneklere ait bircok sfalerit, Mn*", Cd*, Cu*", '* ve
Ag™ iceriklerine bagl olarak, bir dizi degisen siddette CL (saridan mora) verirken, Pb-Zn damar
tipi yataklara (Midi, Tutak dag:, Giimiigki, Bati Zamanti yataklari) ait sfaleritler, muhtemelen
yaygin CL sondiriicii ferriis demir igerigi nedeniyle CL iiretmemektedir. Ancak epi-mezotermal
sistem sfaleritleri (Akoluk-Ordu) cesitli CL aktivatorler (Ag™, Hg*, Cd**, Cu*" ' ve Mn*")
nedeniyle kuvvetli CL vermektedirler. Diger taraftan kontak metazomatik cevher olusumlarina
(Dokumacilar-Yusufeli, Horozkoy-Nigde) ait sfaleritler, bazilarinin oldukca diisiik ferriis demir
igermesine ragmen CL vermemektedirler. Bunlar muhtemelen kristal yapilarinda cok disiik CL-
aktivator elementler bulundurmaktadirlar. Mevciit veriler isiginda, CLM teknigi kullanilarak,
sfaleritler cevherlesme tipi belirlemede hizli tespit parametresi olarak kullanilabilir.

Anahtar kelimeler: Sfalerit, aktivator, katodoliiminesans, cevher olusumlart, Dogu Pontitler
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This paper presents the characteristics of regional geology and geochemistry of the Galandrud coal
samples from Central Alborz in northern Iran. Coals of this region within carbonate sediments of
Shemshak formation with the age of upper Triassic — lower Jurassic have been deposited in the
form of 32 coal beds. These coals are bituminous coals and have low moisture (0.88-1.37%)
contents, high ash (12.2-18.6%) yields, a broad range of total sulphur contents (0.45-1.05%u).
gross calorific values (7430-8830 kcal/kg) and high volatile matters (28.3-39.3%). The mineral
matter of Galandrud coals is mainly made up of dolomite (more than 80%) with amount siderite,
sphalerite, galenite, quartz and pyrite. Macerals forming organic part of these coals are mostly of
vitrinite (collotelinite) and inertinite (fusinite) group in which the pores and fissures have been
filled with carbonate and silica. Major elements have been concentrated in compound of minerals

formed in coals of Central Alborz zone. Concentration some trace elements of Galandrud coal
samples including Bi, Co, Cs, Cr, Cu, Eu, Ga, La, Li, Mn, Mo, Nd, Ni, Rb, Sm, Sr, Th, V, W, Y
and Yb show anomaly when compared to the world coal values. These elements have organic or
inorganic origin and their concentration relative to type of based sediments in central Alborz and
hydrothermal activities. In Galandrud coals, as the percentage of coals volatile matters decrease
from surface layers toward the bottom layers, the rank of coals increases. Friction metamor phism is
involved in the process of change in coalification rank of coals in Galanderud region. This is due to
the presence of tectonic pressures and activity of sub-faults, in addition to regional metamorphism.

Key words: Galandrud, trace elements, bituminous coal, Shemshak formation, Central Alborz,
Iran
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The northern margin of the Central Iran Basin is one of the main oil-gas exploration areas in north-
west Iran, where source rocks are composed mostly of oligo-miocene dark shale.

Based on investigation of more than 50 samples taken from natural outcrops of the Qom Formation
(Oligocene-Lower Miocene) in north-west of Iran (Uremia), the genetic hydrocarbon potential and
the organic matter (OM) maturity of these rocks was estimated.
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In the study region, sedimentary rocks of this formation were deposited under reductive or weakly
oxidative conditions. Possessing a relatively medium to high (1.1%, on the average) content of
organic matter of a mixed (continental-marine) OM, these rocks are able to generate both liquid
and gaseous hydrocarbons under favorable conditions. The mean T max for the samples translate to a
vitrinite reflectance range of 0.75-1.1% based on standard conversion techniques (T . = 55.5 VR+
398). Contributions of both the continental and marine components to the total organic carbon
(TOC) varied in time and space. The upper and lower sub-formations of the Qom formation differ
in the qualitative and quantitative compositions of OM. Oligocene rocks have a relatively lower
OM content and are characterized by better oil-generating properties, as compared to lower
Miocene rocks.

Key words: organic matter, kerogen, rock eval, maturity, petroleum system

Geochemical Characteristics of Triassic-Jurassic Boundary in Tabas Basin,
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A thick sedimentary succession of Upper Triassic-Lower Jurassic age, with a thickness of about
1600 m, provided a good case to study how the geochemical properties changes through the
Triassic-Jurassic boundary in the Tabas Basin. The studied section (Kamarmacheh Kuh section) is
composed of marine Nayband Formation (Upper Triassic) overlained by silisiclastic sediments of
Shemshak Formation (Lower/Middle Jurassic). Detailed geochemical analyses were conducted on
selected samples from both formations to see how geochemical properties change through the
Triassic-Jurassic boundary. Unlike sharp boundaries encountered elsewhere, results reveal no
significant variations in biomarker ratios across this boundary. High Pr/Ph ratios (1.07-1.25) and
very low Gammacerane/Hopane ratios (0.03-0.04) together with the absence of 28, 30-
bisnorhopanes, all indicate oxic to disoxic depositional conditions for both formations. The n-
alkane distribution maximizing at C,s-C,, range, very low values of TAR (0.08-0.12) as well as
very low Oleanane/Hopane ratios (0.05-0.6) are typical of marine organic matter. Moreover,
abundant Cy; regular steranes compared to Cpg and Cyo homologues indicate the predominance of
marine organic matter for both Shemshak and Nayband Formations. Maturity sensitive biomarker
parameters, such as Cyooor 20S/(20S+20R) sterane ratio (0.41-0.48) and Crupp/(aaat+afp) sterane
ratio (0.52-0.54), show values near to equilibrium, representing a thermal maturity at the beginning
of oil window. In addition, all the ratios used for determining thermal maturity remarkably decrease
from base to top of the studied section. Detailed molecular analyses, together with the data form
Rock-Eval pyrolysis, indicate almost very small changes in depositional conditions (oxicity,
organic matter type and sedimentary environment) across the Triassic-Jurassic boundary.

Key words: Tabas basin, Shemshak & Nayband formations, biomarkers., Triassic-Jurassic
boundary
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