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ABSTRACT: Turkish and USA borate deposits show so much similarities with regard to their formation, de-
positional cnvironments, mineralogical compositions, and mining methods, apart from a few differences. Espe-
cially, Tertiary fossil borate deposits are formed within similar conditions and environments, although they show
different mineral assemblages. Nearly 30 sites in California, Nevada and Oregon counties of USA have sufficient
concentrations of borates to be considered deposits. Most of these can be assigned to one of five types of setting
with regard to formation, tion, environment and general geologic conditions: (1) Tertiary deposits dominated by
colemanite and other calcium-borate minerals, (2) Tertiary deposits dominated by borax and other sodium-borate
mingcrals, (3) Quaternary playa lakes having efflorescences, crusts, or near-surface beds composed mostly of ule-
xite, (4) Quaternary playa lakes underlain by beds containing borax, and (5) Quaternary salt lakes characterized by
surface or subsurface borate-rich brines.

Young volcanic rocks, thermal spring waters and hydrothermal solutions are the source of boron in all de-
pasitis. Borate deposits can be classifed in theree different groups with regard to their origin and formation condi-
tions: (1) primary deposits, (2) reworked deposits, and (3) diagenetic deposits. Primary deposits are those lasses
of borate minerals that resulted from the crystallization of borate-rich solutions as a results of evaporation under
arid cilmatic conditions. Reworked deposits are those that resulted from the redeposition of borates derived from
older surface or near-surface deposits, apparently involving only meteoric waters. Diagenetic deposits are those
that originated as primary or reworked depasits wich then underwent postdepositional changes in the mineralogy,
paragenectic relations, and borate minerals transformations. These deposits ore also affected by tectonic deforma-
tions with several grades. All primary depasits were formed within playa lake basins, maximum 20 my ago and
younger age, resulted from tectonic movements, which are closely associated with volcanic activity and thermal
springs. Several mineral transformations took place within most of the deposits as a result of diagenetic changes
after depositions and burials.

Borate deposits in USA were mined by room and pillars methods during and around 1920, and than long
wall mining siytem were used after 1920. Most of the borate ores from Death Valley were carried over to Cali-
fornia through Mojave desert by the twenty-mule-team wagons in the 1880's. After the 1940's modern mechani-
cal mining methods were used. Borate minerals were produced by open pit mining methods in kramer and some
of the Death Valley borate deposits after 1950's because of increased demand for borates. In most of the big depo-
sits, borate ors arc crushed down to ceartain sized in the deposits, and are removed from the pit by conveyor to
nearby concentration factorics and refineries. In open-pit mines, especially in the Kramer borate deposits, trucks
with 100-170 tons capacities, big shovels and loaders, and special blasting techniques are used for stripping over-
burden. In 1980, as a result of capacity requirements, a new boric acid plant with a 200.000 tpy capacity was
built at tha Boron operation in addition to the existing plant. A two-boom automatic are stacker with a 1200 tph
capacity, provides ore for the borax refinery and the boric acid plant.

Borates production of USA are abtained from mainly Boron deposit Kramer, Billy and Ryan depasits of
Death Valley and tha brines of the Borax Lake and the Searles Lake. World borate production exceeds over 2.4
million tons according to the data deleased by USA Mining Deparment, and this production is supposed to reach
to 6 =million tons in the years of 2000's. Turkey's borate production will reach to 2 million tons in the end of
the century as similar to USA protuction, if the present production speed is kept.
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GENEL JEOLOJI OTURUMU

DOGU PONTID (KD TURKIYE) ARK GERISI BASENDE ENSIiALIK OFIYOLIT
OLUSUMU

ENSIALIC OPHIOLITE FORMATION IN THE BACK-ARC BASIN OF THE EASTERN PONTIDE (NE
TURKEY)

Osman BEKTAS K.T.U. Mith. Mim.Fak. Jeoloji Miihendisligi Boliimii, TRABZON

0OZ: Dogu pontid magmatik arki'nin giineyinde Liyas'ta acilan ve Paleosen sonuna kadar varligim siirdiiren ark
gerisi basenin laban kayaglarinin dzelligi, giineydeki siirlt eksen ¢ukurlart hari¢ ideal bir okyanusal litosferin
varhgim yansitmaz. Pontidler ile Torid tektonik birlikleri arasinda uzanan Tokat, Agvanis ve Pulur metamorfik
masifleri i¢erdikleri spinel ve plajioklash peridotit-gabro-gnays karmagig ile riftlesme oncesi ve sirasinda, asi-
metrik ¢ekme gerilmesi modelinde, giiney yonlii hipotetik bir "detachment fay” zonu iizerinde yiikselmis iist
manto-alt kitasal kabuk kayaglarina karsilik gelir. Peridotit-gabro-metamorfik karmagiginin bu gekildeki
yiikselisi azalan PT sartlaniyla saglanmig granulit fasiyesinden amfibolit ve yesilsist fasiyesine kadar uzanan geri-
leyici metamorfizmanin varlig: ile kanitlanabilir. Erken Liyas rift ¢okellerinin kuzeyde (Giimiishane) graniti ve
disiik dereceli metamorfitler iizerinde, giineyde ise (Demirdzii-Bayburt) peridotit-gabro-gnays birligi (gegisli
kabuk) tizerine oturmas Liyas dénemindeki kitasal kabugun gerilmesi vé incelmesini igaret eder. Gegisli kabugu
kesen Liyasik bazaltik-dasitik (bimodal magmatizma) dayk sokulumlar ve volkanizmasi gerilme rejimine bagl
olarak kitasal kabugunda kismi ergimeye ugradigin isaret edebilir. Erken rift ¢Okellerinin veya klastiklerinin
Kop'larin giineyine gegmemesi buna kargin riftlesme sonrasi Kretase pelajiklerinin giineyde gegigli kabuk
iizerinde kuzeyde ise karbonat platformu iizerinde bulunmas: ve metamorfitlerin giineye dogru azalarak, gabro-
peridotitlerin egemen duruma gegmesi, Liyas-Kretase dénemindeki ilerleyici gerilmenin ve kitasal kabugun
giineye dogru incelmesi ile agiklanabilir. Sinirli derin ¢ukurlardaki okaynusal litosfer? hari¢ Kretase ofyolitleri
olarak bilinen litolojik dizi genellikle (underplated continental crust) iizerinde bazaltik volkanizmanin yayilimi
ile temsil edilir. Rift eksenlerindeki Kampaniyen-Maestrihtiyen yash Erzincan ofiyolitik bazaltlari TH-CA nite-
likli olup TiO2 igerikleri % 0.40-1.75 oraninda degisir. Rift kenarlarindaki Albo-Senomaniyen yash Kop ofiyo-
litlerinin A-TH bazaltlar1 ise daha yiiksek oranda TiO2 (% 1.5-3.50) icerirler. Buna paralel olarak rift eksenlerin-
deki bazaltik volkanizmanin kuzeye gore daha fazla yayilimli olmast riftlesmenin erken ve geg evrelerindeki
ilerleyici kismi ergimesiyle agiklanir. Ust Kretase yagh ofiyolitlerin ve iizerlerindeki ofiyolitik olistostromal
kangiginin Ust Kretase-Paleosen yash sosonitik volkanizma ile ortiilmesi ofiyolit olusum ortaminin giiney
yonlii yitim zonu iizerindeki ark gerisi ortaminin bir kamtidar.
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ABSTRACT: The properties of the basement rocks of the back-arc basin, which was opened in the early Lias
and closed before the Eocene in the southern part of the eastern Pontide, don't reflect the existence of the ideal
oceanic lithosphere except for those in the limited southern axial troughs? The Tokat, Agvanis, and Pulur meta-
morphic massives, lying between the eastren Pontide and Tauride tectonic unites, include spinel-plajioklas peri-
doties, gabbro, gneiss complexes. These complexes are considered as the samples of the upper mantle-lower con-
tinental crust uplifted along the hypotetical southfacing detachment fault in the asymmetric extension mode
belore and during the rifting. The peridotite-gabbro-gneiss complex underwent subsequently retrometamorphic
events under decreasing PT conditions, from granulite to amphibolite to greenschist facies implying de compres-
sion and uplift.

To the north (Giimiighane) the carly rift sediment rest on the low grade metamophic rocks and granites, while to
the south (Demir6zii-Bayburt) same rocks are observed on the peridotite-gabbro-gneiss complex (transitional
crust). This suggests the crustal extension and thinning of the continental crust during the Lias. The basic and
dacitic dikes cross cutting the transtional crust may show that the partial melting of the continental crust took
place in this progressive extension. The absence of the early riftclastics in the southern part of the Kop mountain
(Bayburt); and the exposure of the Cretaceous pelagic sediments on the transtional crust and platform carbonates
to the south and north, respectively, and finally decreasing in the outcrops of the metamorphic rock and increa-
sing importance of the peridotites-gabbros to the south are explanied by the gradual extension and thinning of the
continental crust toward south. Except for the oceanic lithosphere? limited by the deep troughs, the lithologic as-
sociation known as the Cretaccous ophiolites, are repsented by a underplated crust with the gabbroic complexes
before the Cretaccous (transtional crust) together with the Cretaceous basaltic volcanics spreading over this
complex basement. In the Erzincan, the Campanien-Maestrictien basaltic rocks, erupted in or near the rift axis
are TH-CA and have TiO2 Content ranged in % 0.40-1.7. Where as in the Kop ophiolite, situated in the rift rift
margin to the north, the Albo-Cenomanien basalts are belong to A-TH series and have higher TiO2 content (%
1.5-3.50). In addition to this, the increasing in volume of the ophiolitic basaltic rocks from north to south, can
explain by the progressive partial malting during early and later phase of the rifting. The Upper Cretaceous op-
hiolite and ophiolitic olistostromal melange are overlain by the Upper Cretaceous-Paleocene shoshonitic volca-
nism which testify that the ophiolite formation took place in the back-arc basin on the southward subduction.
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CAYKARA (TRABZON) GUNEYININ JEOLOJISI

GEOLOGY OF THE SOUTH OF CAYKARA (TRABZON)

Fikri BULUT KTU Miih. Mim. Fak. J eoloji Miihendisligi Bolimii, TRABZON
Fikret TARHAN KTU Miih. Mim. Fak. J coloji Miihendisligi Boliimii, TRABZON

OZ: Inceleme alant Trabzon ilinin 57 km giineydogusunda yer alir. Onceki ¢aligmalarda, Caykara ve ¢evresinde
metamorfik bir serinin yiizeylendigi belirtilmektedir., Ancak, Caykara giineyinde yapimi planlanan hidrolik yap:
yerleri ve giizergahlarmin Miihendislik Jeolojisi agisindan incelenmesi esnasinda, metamorfik kayaglara rast-
lanmilmamustir,

Inceleme alainda ayiruanan litostrafigrafi birimleri alttan dste dogru; Cambagi Formasyonu, Atakdy For-
mas-yonu, Taskiran Granitoyidi, Caykara Formasyonu, Traverten, Aliivyon ve Yamak Dokiintiisiidiir.

Inceleme alaninda ylizeylenen en yasl birim, spilitlegmis bazalt, bazik tiif, metabazalt, metatif ve
kiregtasindan olugan Malm-Alt Kretase yash Cambagi Formasyonudur,

Gambagt Formasyonu ile gegigli oldugu kabul edilen Alt Kretase yash Atakdy Formasyonu, genellikle
kireglagindan ibaret olup, yer yer kiltagi, kumtag1, ve tiifit seviyeleri ile dolerit silleri igerir.

Cambag1 ve Atakoy Formasyonlar subalkalen granit, granit, mikrogranit ve kuvarsli mikrogranitten
olusan Tagkiran Granitoyidi tarafindan kesilmiglerdir.

Ust Kretase yash Caykara Formasyonu alttan iiste dogru ii¢ iiyeye ayrilmistir. Bunlar sirasiyla Hadi,
Sahinkaya ve Karona iiycleridir. Hadi tyesi; kiregtasi, kumtasi ve tiifit seviyeleri i¢ercen bazaltik lav ve tiiflerden,
Sahinkaya iiyesi; dasitik lav, tiif, tiifit ve kiregtasindan, Karona liyesi ise bazaltik lav ve tiif, aglomera ve
kircglagindan olugmustur. Hadi tiyesi Cambagi Formasyonu ile, Sahinkaya Uyesi de Atak6y Formasyonu ile tek-
tonik dokanaklidir.

Kuverterner yagh birimleri traverten, aliivyon ve yamag dokiintiisii meydane getirir,

Bolgedeki yapisal unsurlart genellikle catlaklar olusturur. Catlaklarin istatistiksel analizine gore, bolgeyi

etkileyen maskimum basing kuvveti yonii K100 - 2008 aralifinda bulunmaktadir.

ABSTRACT: The study arca is located 57 kms southeast of the province of Trabzon.

The oldest unit cropping out in the area is Malm-Lower Cretaceous aged Cambag1 Formation which is
composed of spilitized basalt, basic tff, metabasalt, metatuff and limestone.

Atakdy Formation, which is assumed transitional to the Cambagi Formation is Lower Cretaceous in age.
This formation consits generally of Limestone with claystone, sandstone, tuffitc levels and dolorite sills in pla-
ces.

These formations have been cut by the Tagkiran Granitoid.

Caykara Formation, which is Upper Cretaceous aged, has been devided three members from bottom to
top. These are Hadi, Sahinkaya and Karona members, respectively. The Hadi member is composed of basaltic
lava and wiffs containing limestone, sandstone and tuffite levels. The Sahinkaya member comprises dasitic lava,
wff, wffitc and limestone. The Karona member encompases basaltic lava, tuff, aglomerate and limestonc.

The units of Quaternary aged form travertine, alluvium and slope debris.

Structural elements in the region gererally are joints. On the basis of the statistical analysis of joints, the

direction of the maximum pressure affected the region is located in the interval of K100 - 200B.
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NIiZiP-YAVUZELI-ARABAN-BELVEREN DOLAYININ JEOLOJIiSI-SENOZOYIK YASLI
VOLKANIK KAYACLARIN PETROLOJISI VE BOLGESEL YAYILIMI

GEOLOGY OF THE NiZ{P-YAVUZELI-ARABAN-BELVEREN DISTRICT (GAZIANTEP, S.E. ANATOLIA)
AND PETROLOGY AND REGIONAL DISTRIBUTION OF THE CENOZOIC VOLCANIC ROCKS

Umit ULU MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Tuncay ERCAN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Siikrii GENC MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Yiksel METIN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Erdem COREKCIOGLU MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Sefer ORCEN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Mustafa KARABIYIKOGLU ~ MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Suat GIRAY MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Talia YASAR MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Arap platformunun bir bgliimiinii olugturan inceleme alaninin litostratigrafik birimleri ve Geg Senozoyik
volkanitleri ¢aligilarak jeodinamik evrimi ortaya konmugtur.

Caligilan bu alanda, Alt Kampaniyen'den giiniimiize degin zaman zaman duraksayan sikisma tektonigi
etkin olmugtur. Ust Kampaniyen-Alt Maestrihtiyen araliginda derin deniz fasiyesi (Karadut Karmagigi) ve
ofiyolitik kayaglardan (Kogali Karmagig1) olusan birimler, birlikte yiikselerek giineye-Arap kita kenarina
itilmiglerdir. Maestrihtiyen-Alt Paleosen doéneminde bolgede agik self ¢okelme ortami kosullar geligmigti
(Germav formasyonu). Yine ayni dénemde, sikigma tektonigi rejimindeki sinirlt tansiyonal ortamlarm ¢okme
alanlarinda kalsitiirbiditler ¢okelmigtir (Haydarli formasyonu). Dénem sonunda, bolge giderek karasallagmigur.
Ust Paleosen'de bolgenin kuzey kesiminde smirli bir s1§ karbonat platformu geligmistir (Belveren formasyonu,).
Alt Eosen'de, bu alan, karasal ortamdan karbonat platformu ortamna déniigmiistiir (Gergiig formasyonu). Tabani
faylarla kontrol edilen havza, degigken tektonik kontrol nedeni ile, Orta Eosen-Alt Miyosen araliginda goreli
olarak siglagan ve derinlesen istiflerle karakterize edilen karbonatlarin ¢okeldigi bir denizel ortam ozelligindedir
(Hoya, Gaziantep, Firat formasyonlar1). Orta Miyosen baginda bolge yiikselerek karasallagmigtir. Bazaltik
volkanizmanin sikismaya bagh olarak gelisen, kuzey-giiney yonlii agilma gatlaklar ile yaklagik dogu-bat1 yonlii
faylar boyunca yerlegligi goriilmektedir (Catbogazi ve Yavuzeli bazaltlarr). Orta-Ust Miyosen aralifinda Selmo
formasyonunu olugturan karasal ¢okeller depolanmigtir. Pliyo-Kuvaterner'de ise fluviyal cokeller ile giincel
yelpaze depolari geligmistir. ,

inccleme alanindaki bazaltik volkanitlerde petrografik incelemeler yapilmus, tiimiiniin olivin-ojit bazalt
tiirde olduklar: saptanmugtir. Yapilan jeokimyasal caligmalarda ise, volkanik drneklerin genellikle toleyitik, ¢ok
azinin da alkali nitelikte olduklar:; tansiyonal tektonik rejimlerde olusan, diinyadaki difer kitasal toleyitlerin
jeokimyasal 6zelliklerini tasidiklari; Orta Miyosen'den itibaren Arap plakast ile Anadolu plakasinin ¢arpigmasi
srrasinda, stkigma sonucu, kuvvet dengelenimine bagli olarak gelisen impaktojen tiirde riftlerden magma
viikselimi ile olustuklar: sonucuna vanlmig ve Arap plakas iizerindeki bolgesel yayihmlari irdelenmigtir.



