
I

BULLETIN OF THE
MINERAL RESEARCH AND EXPLORATION

CONTENTS

2022 167

Research Articles

The new age data and pre-Paleogene stratigraphy of the Kırşehir Massif, Central Anatolia ................................................................................1
Metin BEYAZPİRİNÇ, Ali Ekber AKÇAY, Mustafa Kemal ÖZKAN, Meftun Kerem SÖNMEZ and Mustafa DÖNMEZ

Geological, mineralogical-petrographical and fl uid inclusion characteristics of the Çatalçam (Soma-Manisa) Au-Pb-Zn-Cu mineralization ..25
Ramazan SARI, Şahset KÜÇÜKEFE, Gülcan BOZKAYA, Ömer BOZKAYA, Fatih BADEMLER, Zehra DEVECİ ARAL, Elif 
Dilek BAYRAKÇIOĞLU, Cahit DÖNMEZ and Serkan ÖZKÜMÜŞ

Comparison of the results of the suppression of surface related multiple refl ections by predictive deconvolution in pre- and post-
stack in 2D marine seismic refl ection data: a case study from the Sea of Marmara ............................................................................................51
Mehmet Ali ÜGE  and Ali İsmet KANLI 

Hydrogeological and water quality evaluation of parts of River Mamu Sub-Basin, southeastern Nigeria .........................................................65

Emmanuel Kenechukwu ANAKWUBA, Chinenye Margaret OKOLO, Valeria Chibuzo AHANEKU, Stella Nwaife CHIBUZOR and 
Augustine Ifeanyi CHINWUKO

Highly siderophile element and osmium isotope systematics of basaltic volcanics: a different approach to petrological processes .................83
Mehmet ARSLAN, İrfan TEMİZEL, Emel ABDİOĞLU YAZAR, Bahrican AR and Cem YÜCEL

Investigation of the slaking behavior of weak geological units in terms of undercutting rate ..........................................................................111

Semiha ÖZDEMİR and Zeynal Abiddin ERGÜLER

Relationship of ore properties and alteration of the Büyük Kuluncak (Malatya) Nb - U - NTE - Zr - Li deposit ............................................127

Okan PULAT, Mustafa KARAKAŞ and Mehmet Ali YASTI

Geology of the Kurucaşile - Cide region, NW Türkiye .....................................................................................................................................149

Okan TÜYSÜZ

 Investigation of dissolution behavior of scandium and lithium from red mud  .................................................................................................179

Hüseyin BAŞTÜRKCÜ

A walkaway vertical seismic profi ling modeling and imaging study and combining its results with migrated surface seismic images ..........189
Cemal ERDEMİR

Short Note

A new paradigm for the future of archaeometallurgy in Anatolia: review of Thai archaeology monograph series (TAM) ..............................209
Gonca DARDENİZ

Bulletin of the Mineral Research and Exploration Notes to the Authors ..........................................................................................................215

ISSN : 0026-4563
E-ISSN : 2651-3048



II

OWNER ON BEHALF OF MTA GENERAL DIRECTORATE
GENERAL DIRECTOR 
Vedat YANIK

EXECUTIVE PUBLICATION EDITORIAL BOARD
Şule GÜRBOĞA (Chairman) 
Leyla ŞAHİN SARI
Oğuz ALTUN
Recep GÜNEY
Neşe OYAL
Selim ÖZALP

EDITOR-IN-CHIEF
Halim MUTLU (Ankara-Türkiye)

EDITORIAL BOARD
Orhan R.  ABBASOV (Azerbaijan) Recep GÜNEY (Ankara-Türkiye) Neşe OYAL (Ankara-Türkiye)
Sinan AKISKA (Ankara-Türkiye) Alper GÜRBÜZ (Niğde-Türkiye) Semiha ÖNCÜ (Ankara-Türkiye)
Oğuz ALTUN (Ankara-Türkiye) Olcay İNANÇ (Ankara-Türkiye) Selim ÖZALP (Ankara-Türkiye)
Mustafa Can CANOĞLU (Sinop-Türkiye) Doğan  KALAFAT (İstanbul-Türkiye) Ayşe ÖZDEMİR (Van-Türkiye)
Xi-Jie CHEN (Beijing-China) Sándor KELE (Budapest-Hungary) Ökmen  SÜMER (İzmir-Türkiye)
Aydın ÇİÇEK (Ankara-Türkiye) Cumhur Özcan KILIÇ (Ankara-Türkiye) Leyla ŞAHİN (Ankara-Türkiye)
Fuat ERKÜL (Antalya-Türkiye) Onur Eser KÖK (Hatay-Türkiye) Pınar ŞEN (Ankara-Türkiye)
Mustafa Batuhan ERTEKİN (Ankara-Türkiye) David LENTZ (New Brunswick –Canada) Deniz TİRİNGA (Ankara-Türkiye)
Ranjith Pathegama GAMAGE (Monash-Australia) Robert MORITZ (Genève-Switzerland) Ergül YAŞAR (Hatay-Türkiye)
Sevda DEMİR (Ankara-Türkiye) Eren PAMUK (Ankara-Türkiye)

ADVISORY BOARD
Erdin BOZKURT (Ankara-Türkiye)
Osman CANDAN (İzmir-Türkiye)
Ahmet GÖKÇE (Sivas-Türkiye)
M. Cemal GÖNCÜOĞLU (Ankara-Türkiye)
Nilgün GÜLEÇ (Ankara-Türkiye)

Cahit HELVACI (İzmir-Türkiye)
Kamil KAYABALI (Ankara-Türkiye)
Nuretdin KAYMAKÇI (Ankara-Türkiye)
Aral İ. OKAY (İstanbul-Türkiye)
Cengiz OKUYUCU (Konya-Türkiye)

Osman PARLAK (Adana- Türkiye)
Okan TÜYSÜZ (İstanbul-Türkiye)
İbrahim UYSAL (Trabzon-Türkiye)
Taner ÜNLÜ (Ankara-Türkiye)
Yücel YILMAZ (İstanbul-Türkiye)

MANAGING EDITOR
Banu Ebru BİNAL (Head of the Department of Scientifi c Documentation and Presentation), e-posta: banu.binal@mta.gov.tr

LOCATION OF MANAGEMENT 
Bilimsel Dokümantasyon ve Tanıtma Dairesi Başkanlığı 
Maden Tetkik ve Arama Genel Müdürlüğü
Çukurambar Mahallesi 
Dumlupınar Bulvarı No: 11 06530 
Çankaya/ANKARA 
e-mail: bilimsel_dairesi@mta.gov.tr

TRANSLATIONS
The translations of Arslan et al. was made by Mustafa Selman ARSAY. The translation of Baştürkcü was made by Alper BOZKURT. The 
translation of Beyazpirinç et al., Pulat et al., and Tüysüz were made by Kerem Mustafa AVCI. The translation of Üge and Kanlı was made by 
Sevda DEMİR. The translation of Özdemir and Ergüler, and Dardeniz were made by Hakan PEHLİVAN.

Bull. Min. Res. Exp. is indexed and abstracted in TR Dizin, Emerging Source Citation Index (ESCI), Scopus, The ICI Journals Master List 
(Copernicus), Directory of Open Access Journals (DOAJ), Open Academic Journals Index (OAJI), Georef, MIAR, EBSCO and Zoological 
Record. 

The Bulletin of the Mineral Research and Exploration is published in three issues in a year. Each volume is published in Turkish and English 
in pdf format on the website of Bulletin of the Mineral Research and Exploration and English issue published in print. The English volüme 
of the “Bulletin of the Mineral Research and Exploration” can be obtained from “BDT Department” free of charge, either directly or ordered 
by adding postage fee from the correspondence address. Typesetting and printing operations are carried out and followed by the Publication 
Service of the Scientifi c Documentation and Publicity Department.

The section of “notes to the authors”, format, copyright and other information can be obtained from www.mta.gov.tr as PDF fi les.
Printed Date:
Printing House: Kuban Matbaacılık - İvedik Organize Sanayi Matbaacılar Sitesi 1514. Sokak No: 20 • Phone: 0312 395 2070 • Fax: 0312 395 
3723 • www.kubanmatbaa.com
Periodical
ISSN: 0026-4563
E-ISSN: 2651-3048
© All rights reserved. This journal and the individual contributions including in the issue are under copyright by the General Directorate of 
Mineral Research and Exploration (MTA), and may not be reproduced, resold, and used without permission and addressing the bulletin.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


