NemrutGdld, TurkeysCrater Lake

Tiirkceden terciime

Although a number of crater lakes are known in various parts of the world, there are
comparatively few large lake containing calderas or crater basins. Nemrut Goli or Lake
Nemrut of eastem Turkey lies in a large caldera which is almost unknown to geological Science.
This caldera occurs within Nemrut Dag on the western shore of Lake Van. The low circular
rim of the present mountain is only the remnant of a once great volcano which dominated
the landscape perhaps 50,000 years ago. During this late Pleistocene (Ice Age) period exten-
sive eruptions occurred throughout the Volcanic province of eastem Turkey to the north and
east of Lake Van. Great Volcanic peaks were built up by the eruptions of lavas and
ash from central vents. These extend along a general northeast trend reaching nearthe Rus-
sian frontier the highest individual peak, Mt. Ara'rat, 5165 meters above sea level and 4165
meters above the adjacent plain. To the southwest of Mt. Ararat is Tendiirik Dag, 3313
meters in elevation, which is a shield type of volcano. The fluid basic lavas from this volca-
no flowed to the south of the Plains of Caldiran and underlie this famous Turkish- Persian
battlefield. Various dissected Volcanic peaks lie between Tendiiriik Dag and Suphan Dag.
This latter peak rises to an elevation of 4434 meters above sea level and shows only mo-
derate dissection. its snowcapped summit is 2700 meters above the northern shore of Lake
Van and it is therefore plainly visible from all parts of the lake. Nemrut Dag, the southwes-
tern most member of this chain of peaks, has a rim 3030 meters above sea level. The lowly
and unimposing summit of today gives but a faint clue to the grandeur of yesterday. The
swallowing af Nemrut Dag's ancestral heights in mighty Volcanic catastrophes forms the
principal subject of this article.

Through geologie investigations the story of the Volcanic eruptions and cataclysms by
which the ancestral Nemrut Dag was first constructed and later destroyed may be pieced
together. But the peculiarities of the mountain have been recognized by the inhabitants of
the region for ages. The legend of its construction has been handed down through many,
many generations. During the ancient days of the prophet Abraham, there lived in Egypt a
wicked Pharaoh named Nemrut. With excessive vanity Nemrut considered himself a deity
with power comparable to that of God. He decided upon a test of strength and in the ensu-
ing war erected a mighty fortress at the site of the present mountain: But Nemrut's mortal
efforts terminated in absolute failure before the might of God. His fortress was razed and
only his name is left to mark the site of his audacity. This legend accords roughly with the
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genesis of the present mountain but its construction did not take place within the history
of Man. Rather the legend indicates that the ancients possessed a rudimentary understanding
of geologie interpretation.

Before axamining the detailed geologie history of Nemrut Dag let us consider briefly the
geograhic significance of the volcano. It lies in an east-west trending depression whose den-
dritic pattern branches to the eastward. This represents the ancient Murat River system which
was eroded in accordance with the structural trends of the underlying complex of early Ter-
tiary clastic rocks, limestone and Serpentine intrusions. The extrusion of lavas from Nem-
rut Dag dammed the ancient Murat Valley and the accumulation of waters produced Lake
Van. To the cast Lake Van divides into two distinct arms, one extending northwesterly into
the valley of Bendimahl Cay with sources in the plains of Caldiran, the other extending
southeasterly into the confluent valley system between the cities of Van and Gevas. The
Murat River now heads on the Plain of Mus west of Nemrut Dag. That the damming did
not occur iri recent times is shown by the concentration of soda (about5%) in the lake.
This has been added slowly by streams flowing in from the surrounding Volcanic region.
Lake Van has undergone some shrinkage in recent geologie times as is shown by a
well-preserved wave-cut terrace about 75 meters above the present water Surface.

At the time when Nemrut Dag was thrown up astride the ancient Murat Valley, the
Bitlis River, working headward in a northerly direction, was evidently about to capture the
headwater system of the Murat River because it had a higher gradient. The formation of
Nemrut Dag postponed this imminent piracy and lavas from its vent system flowed down
the Bitlis Valley more than eight kilometers below the city of Bitlis. However, the high gra-
dient with resulting high current velocity is contributing to rapid headward erosion of the
Bitlis River. In times not remote geologically, though involving thousands of years in a hu-
man sense, the Bitlis River will fulfill its anciently ordained destiny and drain Lake Van the-
reby capturing the ancient Murat headwaters.

Geologic History of Nemrut Dag

Construction. The sequence of events involved in the construction of Nemrut Dag is cha-
racteristic of volcanoes of intermediate type. Lavas varying from olivine basalt to andesite
in composition were interrmittently extruded from a central vent. Occasional explosive erup-
tions occured and layers of ejectamenta, largely tuffs, were intercalated with the flows. As
the building of the mountain progressed some flows came from peripheral fissures, but with-
in the caldera no prominent radial dikes were observed. About twenty individual flows are
exposed in the wollso of the caldera. One of the last events of the period of construction
was a great explosive eruption during which tuffs accumulated on the slopes of the volcano,
in some places to a depth of 15 meters. That these are not cennected with the destruction
of the peak is indicated by an overlying obsidian flow on the cast slope.

Destruction. After its construction Nemrut Dag's summit was destroyed either by collap-
sing into the interior or by being blown off in a great explosion or by a combination of
the two processes. In accounting for the origin of America's Crater Lake, J. S. Diller cited
numerous features to prove collapse of the peak through recession of lava in the neck. Of
late some doubt has been cast on Diller's evidence which included a supposed backflow of
lava down the walls of the caldera during the collapse. it is, moreover, claimed that there
is a sufficient amount of fragmental debris obout the mountain to account for removal of the
peak by a gigantic explosion or series of explosions. After a careful Consideration of Nem-
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rut Dag, the explosion theory is definitely rejected. In the first place, the amount of tuff by
weight about the volcano is insignificant when compared to the mass of lava missing from
the ancestral mountain. In the second place, an obsidian flow originating at some place abo-
ve the present rim overlies the Surface tuffs on the eastem slope of the mountain. The cal-
derera of Nemrut Dag is believed to have originated by stoping and collapse of the peak
and to have been enlarged by sidewall caving, the solid materials being digested in the
molten lavas of the Volcanic throat and being carried away as the result of recession into
the subterranean magmatic chamber. In a similar way the crater of the volcano, Mt. Kat-
mai in Alaska, has been tremendously enlarged.

Reconstruction. The swallowing of the peak by the Volcanic throat itself did not conc-
lude the Volcanic activity of Nemrut Dag. Up onto the floor of the great circular depression
flows of viscious obsidian and pumice were erupted. The centers forthese eruptions were
in the eastem half of the caldera. As a second phase, explosive activity began and pumice-
ous ashes were widely distributed in the eastem part of the caldera. Several low cinder
cones were formed. The final episode of the renewed volcanicity occurred when a flow co-
vered much of the southeastern quadrant and the cinder cones themselves were filled to the
brims with obsidian. A plug near the northern extremity of the lakeis most recent and from
nearby fissures highly heated water vapor is issuing. A hot spring occurs near the lake
shore.

As a result of the renewal of Volcanic activity the eastem twothirds of the caldera has
been partially filled with Volcanic products leaving only the crescent-shaped western third
to be occupied by the lake. Nemrut Lake is six kilometers long, two kilometers wide, and
of unknown depth. Its water is fresh and maintained at its level largely by rainfall but in
part by peripheral springs.

The lake possesses a deep blue color and in its picturesque setting within the caldera
of an extinct volcano it is truly beautiful. The summer climate is cool and pleasant. There can
be little doubt that, after the railroad is constructed to Lake Van, this spot of natural inte-
rest and beauty, in conjunction with Lake Van itself and the antiquities of archeological and
historical interest, will be a potent source of tourist attraction to rarely -visited eastem
Turkey. Jhon H. Maxcon
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Tarkiyede Jeofizik

Faydali maden yataklarinin bugiinkii aragtirma usulleri 50 sene evvelkine nazaran biiyiik
farklar arzetmektedir. Sanayiin terakkisi arastiricilarin adet ve faaliyetlerini biiyiik mikyasta
artirdigr gibi memleketler arasindaki irtibat vasitalarinin ilerlemesi de onlarin simdiye kadar
bakir kalmis sahalara gitmelerini miimkiin kilmistir.

Miithim maden zuhuratinin ve biiyiik petrol emarelerinin ¢ogu hali hazirda kesfedilmis bu-
lundugundan artik, yalniz géz ve cekicile is goren arastiricinin biiylik seyler kesfetmesinin
ihtimalleri giinden giine azalmaktadir. Afrika ve Kanadanin simali gibi simdiye kadar arasti-
rilmamis memleketlerde bu gibi kesifler kabil ise de bu iptida usulleri, eski bir medeniyete
sahip bulunan Tirkiye gibi bir yerde tatbik etmege kalkigsmak, her halde gayri makul olur.

Yalniz harici emarelerle yerlerini bildiren yataklarla vaziyetitesbit etmekten cok uzagiz. Bir
cok maden damarlar1 veya yataklar1 ve bircok petrol tesekkiilleri sathi arzda en ufak bir delil
gostermeden kisr1 arzin derinliklerinde bulunmaktadirlar. Bundan baska satithta ehemmiyetsiz
goriinen miiteaddit yataklarin derinliklerde isletmege salih zengin bir varliga sahip olduklari
miisahede edilmistir.

Son senelerde arastirma metotlarinda viicude gelen
tekamiil, bu meseleyi halletmege, yeraltinda sakhi faydali
tesekkulleri kabil oldugu kadar ucuz bir surette ortaya
cikarmaga veya zuhuratin yeraltindaki viis'atlerinin seri
bir tetkikini miimkiin kilmaga matuftur. Yeni arastiri-
cinin emrinde bir teknik: sondaj ve bir ilim: tatbiki
jeoloji bulunmaktadir.

Son zamanlarda sondaj wusulleri, kuyu ve galeri
vasitasile yapilan yeralt1 islerindeki usuller kadar biiyiik
terakkiler gostermistir. Bilhassa ilerleme siir'atleri fazlaca
artmistir. Bununla beraber bu ameliyeler hala uzun bir
zamana ve pek cok masraflara miitevakkif bulunmakta-
dirlar. Bu usulleri rasgele kullanmaga kalkisilamaz ¢linkii
muvaffakiyetsizlik nisbeti ve yersiz masraflar fahig bir hal
alabilirler. Petrol hususunda A. B. D. de muvaffakiyetle
"wild catting. yani hi¢ tetkik edilmemis sahalarda aras-
tirmalar yapmak kabil ise de bunu bu memleketin
maden hususundaki miistesna zenginligine hamletmek
lazzimdir. Bu usulii Avrupa veya Tiirkiyede tatbik etmege
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kalkismak feldketli olur. Bir foraja veya bir maden arastirma isine baslamadan evvel ame-

liyeler i¢in en minasip yerleri tayin etmek ve biisbiitlin ortadan kaldirilamiyan tesadiifleri
haddi asgariye indirmek icin ihzari tetkikat yapmak lazimdir.

Adanada jeofizik c¢alismalarinda sismograf kamyonunun elektrik tablosu

Bu iptidai tetkikler jeologa terettiip eder. Giinden giline tavazzuh ve tekemmiil eden jeo-
loji kanunlari, bir yerde meydana c¢ikarilabilecegi dustiniilen zuhuratin mevcut olup olmamak
ihtimallerini oradaki arazinin yeralti biinyesindeki hususiyetleri tetkik ederek One siirebilir.
Meseld, bir petrol yataginin mevcut olabilmesi icin bir taraftan petrolii viicude getirmek ka-
biliyetinde olan bir ana sahranin "roche mere,, diger taraftan da onu topliyarak muhafazaya
miisait ambar vazifesini goren bir diger sahranin "roche magasin,, mevcudiyeti elzemdir.
Binaenaleyh, memleketin jeolojik biinye ve tarihini bilen jeolog yukardaki prensipe dayanarak bu
sartlart haiz olmiyan mintakalarin petrol hususundaki verimsizliklerini kat'iyetle tayin eder.
Fakat bu serait kafi degildir. Bu sartlarin toplanmig olduklart mevkilerdeki yeraltmin, petroliin
ambar sahrada daginik ve istifade edilemez miktarlarda bulunmayip miimtaz noktalarda kesif
bir halde toplanmasina yardim eden sekilde ve blinyede olmasi lazimdir. Petrolliin sizip da-
gilmig bulunmamasi icin bu terakiimlerin uzun jeoloji devirlerinde mahfuz kalmis olmalari
icap eder. Biitlin bu sartlarin bir arada toplanmasi ise foraj icin kafi derecede miispet netice-
ler verebilecek noktalarin tahdidini temin etmektedir.

Gergi, bilitiin bu misait serait bir arada toplanmis olsa bile ilmin bugiinkii salahiyetile
petroliin bulunacagini kat'iyetle soylemek kabil degildir; bu hususta yalniz forajdan sonra
netice elde edilebilir. Fakat foraj en iyi seraitte yerlestirildigi takdirde elde edilen netice ne
olursa olsun yapilan masraflar hakli telakki edilmelidir.

Kesiflerini yapmak icin, jeolog son senelere kadar yeryliziinde yapabildigi miisahedeler
ve yeraltinda yapilan iglerin temin etti§i bazi miitalealara istinat ediyordu. Bu miitalealardan
yaptig1 istidlallerde bircok noktalar siipheli kaliyordu, ¢linki, satihlayerin derin kisimlari ara-
sinda yaptig1 "extrapolation,, lara bir¢ok faraziyeler karistirmak mecburiyetinde bulunuyordu.
Bundan bagka tetkik etmek istenilen bazi genis sahalardaki ve bilhassa ovalardaki tesekkiil-
lerin kendilerini tamamen sakliyan alliivyonlar veyahut kendilerinden daha yeni sahralar tara-
findan kapali bulundugu da vakidir. Bu gibi mintakalarda jeolog hemen hemen is yapamaz
bir vaziyette kaliyordu.
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Jeolog hali hazirda jeofizik gibi c¢ok faydali bir istiksaf unsuruna malik bulunmaktadir.

Jeofizik, yeryiiziinde hususi aletlerle yapilan olcliler vasitasile yeraltindaki tesekkiiller
hakkinda bir bilgi edinmegi mimkiin kilan ilmi tekniklerin heyeti mecmuasina denir. Pek
miurekkep ve her birinin tatbik sahasi ayr1 olan bu tekniklerin burada izahlarina gegmek kabil
degildir. Bu hususta biiylik eserlere miiracaat etmek ldzimdir. Bununla beraber bu islerin
mahiyeti asagdaki iki misalden anlasilabilir:

1 — "Ses vasitasile sondaj,,: Denizin sathinda bir infildk viicude getirmek ve deniz dibinin
bu infilaktan héasil ettigi aksi seday1r satha gondermekten ibarettir. Binaenaleyh savtin sudaki
siirati  bilinirse ve infilakla aksi sedasinin arasindaki zaman hesap edilirse bu noktadaki deniz
dibinin umku kolaylikla bulunmus olur ve bu usul sayesinde haritasi yapilacak deniz dibinin
istenilen noktalarda derinligi tayin -edilir.

Bu Metoda miisabih bir diger usul Paristeki "Compagnie Generale de Geophysique,, e
mensup miitehassis bir ekip tarafindan M. T. A. Enstitiisi nam ve hesabina halen Adana
mintakasinda petrolii muhtevi zannedilen bazi tesekkullerin tahteldrz haritasin1 yapmak ve
foraja en miisait biinyelerin yerlerini tesbit etmek i¢in kullanilmaktadir. Bu usulle kiiciik foraj-
larda gomiilen dinamitlerin miiteakip infilaklarinin yer sathindaki aksi sedalar1 sismografi
aletlerile kaydedilerek arastirilan tesekkiillerin umku istihrac edilmekte ve yeralti topografileri
yapilmaktadir. Bu usuldeki teknik ve aletler deniz sondajinda kullanilanlardan daha miikem-
mel ve dakiktir.

2 — Yere kuvvetli bir miknatis gomiiliirse yerini bir pusula vasitasile, ignenin mahallin
normal simaline nazaran olan inhirafin1 miisahede ederek bulmak kabildir. Miknatis arzin
miknatisi sahasinda bir "anomali,, viicude getirir, bu anomali bir pusula ile ortaya c¢ikarilir ve
bu suretle de miknatisin yerini bulmak kabil olur. Demir madenlerinin ekserisi de bu tarzda
arzin miknatisi sahasinda az cok ehemmiyetli anomaliler viicude getirir ki bunlari gayet has-
sas aletlerle bulmak ve tetkik etmek kabildir. Bu suretle miknatisi sahanin anomalilerinin
tetkiki, demir yataklarin1 kesfetmek ve bilhassa onlar1 etiit etmek ve aflormanlarinin kiymetleri
hakkinda cok kere veremedigi fikri edinmek icin iyi bir vasita teskil eder.

Turkiye, iktisadi servetleri ve milll miidafaa esaslari icin ehemmiyetli bir unsur teskil
eden demir yataklarina maliktir. Fakat bu yataklarin ekserisi pek sathi bir surette tetkik edil-

Adanada jeofizik calismalarinda
sondaj kamyonu
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mis bulundugundan bunlarin hakiki kiymetlerini anlamak kabil degildir. Bu yataklarin esash
ve tam bir surette tetkiki ve isletilmesi icin kararlastirilan programda jeofizigin de miihim
bir yer tutacagi muhtemeldir.

Jeofizigin mevcut tekniklerini yalniz "sismografi,, ve "miknatis,, metotlar1 teskil etmez.
"Elektrik,, metotlarinin da kendilerine mahsus tatbik sahalari mevcuttur. Bunlarin arasinda daha
fazla sulfiirlii cevherler, meseld demir, bakir, kursun ve ¢inko piritleri yataklarini arastirmada
kullanilanlar1 vardir.

Jeofizik usulleri haddi zatinda jeologun, kendisi i¢in simdiye kadar miimkiin olmiyan,
derinliklerde arastirmalar yapmasina yardim eder. Bu usuller, biliyiik sahalarin istiksafinda
nisbeten az masrafla kullanilmaga miisait evsafa maliktirler.

Bu usullerin esas hedefi kendi baslarina yeni yataklar bulmak olmayip ancak sondajlari
ve billmum arastirma islerini daha dogru yola sevkederek istiksaf masraflarini indirmektir.

Jeofik metotlar1 bugiin diinyada, bilhassa petrol taharriyatinda, biiyiik bir ehemmiyet

kazanmiglardir.
R. de Ceccatty
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