FLIS VE MOLAS TERIMLERI VE BUNLARIN KULLANILISIT*

Felix P. BENTZ
Mobil Exploration Mediterranean Sirketi, Tiirkiye

Gerek jeolojik literatiirde ve gerekse Tiirkiye'ye ait olarak yaymlanan
haritalarda sik sik rasladigimiz Flis terimi Kretase ve Tersiyer devirlerinde
viicude gelmis gesit esit sedimentler i¢in kullanilmaktadir.

Jeolojik etiidlerin biiyiik bir kisminin Avrupa'da yetismis jeologlar ta-
rafindan yapilmis bulunmasi hasebiyle bu neticeye pekte hayret etmemek
icabeder.

Amerikan jeologlarini ise bu vaziyet bir miktar sasirtmakta ve terimi
kullanmakta biraz ¢ekingen davranmalarina sebep olmaktadir, ki bunun
da, ilerde isaret olunacag gibi, hakli sebepleri vardir.

Suras1 muhakkak ki, flis terimi eskiden de yanhs kullanilarak karisik-
liklara yol agmis ve problemi hassasiyetle inceleyen birgoklarini terimden
tamamen vazgegilmesi fikrinin miidafaasina sevketmistir.

Ancak, biz bugiin hala Alpler tipi jeoloji ile ilgili yayinlarda bu terimin
kullanildigini gérmekteyiz ve daha mithim olani, geregi gibi tarif edilip an-
lagildig: takdirde bu tip sahalarda flis teriminin pek kesin bir mana ve deger
tagiyacagini de tahmin ediyoruz.

Binaenaleyh, konugsmamizin hedefi Flis teriminin tarifini ve kullanili-
sin1 bazi noktalardan tenkit etmek ve faydalar: hakkinda birka¢ misal gos-
termektir.

Molas terimi umumiyetle flis terimine baglandigindan ve bunlari bir-
birinden ayirmak isi az ¢ok sasirtic1 goziiktiigiinden konusmamizda her iki

terim de ele alinmigtir.

* 5 Mart 1959 tarihinde Tiirkiye Petrol Jeologlar: Birligi yemekli toplantisinda
takdim edilmistir.
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Bu karisikligin gerisindeki sebepleri en giizel anlatacak sey belki
de terimlerin tarihgesine bir géz atmak olacaktir. Flis terimi jeolojik
literatiire Isvigreli jeolog Studer tarafindan 1827 de sokulmugtur. Flig
«akis veya akinti» anlamina gelen bir Isvigre-Alman kelimesi olup sik
sik toprak kayintilarina sebebiyet veren yumusak Tersiyer seyller i¢in
kullanilirdi.

Jeoloji tarihinde ¢ok kere vaki oldugu gibi bu terim bidayette hi¢bir
suretle tarif edilmemis ve fakat diger jeologlar tarafindan Isvigre Alp-
lerinde rasladiklar1 Studer'inkine benzer tabakalar i¢in memnuniyetle
kullanilmistir. Bu meyanda, yalniz Studer'in etiid sahadaki seylli fasies
icin kullanilmakla kalmamuis, kalkerler, bresler ve miinavebe ile birbi-
rini takip eden seyl ve kumtas: tabakalari i¢in de kullanilmistir. Bu so-
nuncu fasies Alpler sahasi disindaki yazarlarin ¢ogu tarafindan, hatali
olarak, yegéane tipik flis misali addedilmekte idi.

Molas teriminin de buna benzer bir tarihgesi vardir. Bu terim, Lo-
zan civarindaki gri renkli grelere verilen bir ismi alarak bunu hemen
biitiin Isvigre Havzasinda mevcut Miosen yagh plastik sedimentler icin
kullanan naturalist de Saussure tarafindan 18 inci yiizyil sonlarinda lite-
ratiire sokulmustur. Uzun zaman, bugiin dahi bazi misallerde gosterile-
cegi vechile, flis ve molas Tersiyer devrine mahsus ve miinhasir litolojik
terimler olarak kullanilmistir.

Mamafih Alp iltivai tizerinde ¢alisan jeologlardan Marcel Bertrand
1894 te flis ve molas terimlerine daha genis ména vererek bunlar: «oro-
jenik fasiesler» diye tavsif etmis ve «schistes lustrés-Penin Alplerindeki
parlak yiizla Fillitler» ile birlikte bunlara kendi jeosenklinal teorisinde
yer vermistir. Bertrand'a gore bir jeosenklinal kusaginda normal sira
sOyledir:

1. Gnaysik fasies (yasl sahrelerden temel kisim).

2. Seylli Flis (bir miktar metamorfize isede, jeosenklinalin eksen
bolgesinde yer alan ve «schistes lustrés» diye anilan killi ve kalin fasies).
3. Kaba flis (jeosinklinalin, umumiyetle, yiikselmis yash tabakalari-
nin bir kere daha kuvvetler tesirinde ¢calismasindan dogmus kenar se-

dimentleri).

4. Cakillar ve kaba kumlar-veya kum taslar:1 (yiikselmeden sonra
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dag silsilelerinin eteklerinde yer almis bulunur. Molas bunlar olmak
icabeder).

Sayet Bertrand'in gosterdigi sirada bir tek degisiklik yapacak olursak
bugiin bile bu teori jeosenklinallerin bir¢oguna kabili tatbiktir. Problem
tizerinde bildhara c¢alisanlar tarafindan bir tekdmiil adimi olarak teklif
edilen sey flis terimini yalniz Bertrand'in tasnifindeki «kaba flis» lere
tahsis etmek olmustur, ki bunlar da onun isaret ettigi ti¢iincii sathada,
yani ilk yilikselme sirasinda, jeosenklinalin igerisinde viicuda gelmistir.

Bu anlayis ve izah sekli Levha I de gosterilmistir.

Flis teriminin manasinin tahdidi Argand tarafindan 1921 de Lu-
geon'da (Lijjon) teklif edilmis ve 1947 de Tercier tarafindan da bunun
liizumuna isaret olunmustur.

Bu yazarlara gore flis jeosenklinalin kapanmak {izere bulunan fasie-
sidir. Ve, orojeni bakimindan, orojenik olaylarla birlikte, daha dogru-
su orojeninin paroksizmal sathasinin hemen 6nii sira viicut bulan bir
fasiesdir. Ote yandan, molas orojeninin nihai devrelerinde ve parok-
sizmal sathay1 miitaakip tesekkiil etmistir. Sinorojenik «Syn-Orogenic»
terimi flis ve postorojenik «Post-Orogenic» terimi molas karsiligi kul-
lanilabilir.

Avrupa jeologlari ile Amerika jeologlar1 arasindaki anlagsmazligi do-
guran baslica 4mil, konu ile ilgili orojenik prensip ve niianslarin yanlis
izah ve ifade edilmeleri ile asir1 derecede basitlestirilmelerinden ileri
gelmistir.

Jeosenklinallerin tesekkiil ve tekdmiilii izerine baslanmis ve bitiril-
mis birgok degerli etiid Amerikan jeologlarinin eseridir. Mesela Krynine
1942 de asagidaki jeosenklinal tekamiil (olus) sistemini teklif etmistir.
1) Peneplanasyon (veya jeosenklinal tesekkiil devresinin ilk kisimlar1)
-bunun karakteristik ciheti birinci ¢evrem (cycle) ortokuvarsit ve kar-
bonatlarinin ayni kararda durmayan bir diizlem {izerine ¢6kiip konma-
sidir. 2) Asil jeosenklinal tesekkiil devresi-daha ziyade ¢ukur yerlerin
(troughs) doldugu devre olup, bu faaliyet arada bir kenar bolgelerin yu-
kariya dogru kivrilmasi ve daha 6nce viicuda gelmis sedimentlerin az
bir metamorfizmden sonra ¢ukurluklarin ortasina dogru ilerlemesi ile
inkitaa ugrar. Krynine bu devrede husule gelen sedimentlere «grauvak-
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lar dizisi» adin1 vermistir. 3) jeosenklinal sonrasi (jeosenklinal devresi-
ni takip eden zaman) veya iltivalarin ve magmatik intruzyonlarin ard:
sira vukua gelen yiikselme, ki faylarin bol oldugu ve arkozlarin husule
geldigi devre olarak hususiyet arzeder.

Biraz fazlaca umumilestirilmis olmasina ragmen, Krynine teorisi,
jeosenklinal ¢evreminin ilk anlamina miinhasir birakildik¢a esas iti-
bariyle dogrudur. Hata, konu tizerinde sonradan ¢alisanlarin buna bir
orojenik ¢evrem (cycle) nazariyle bakmalarindan ve Krynine'in biitiin
grauvak dizisini Alp flisleriyle bir arada miitalaa etmelerinden dogmus-
tur. Eardly ve Dunbar gibi yazarlari, teriminden topyektn vazgecilmesi
tezini savunmaya sevkeden amil iste bu noktada ortaya ¢ikmis bulunan
goriuniirdeki farklar veya goriis farklaridir.

Levha II nispeten yeni izah tarzlarinin méakul bir sekilde birlestiril-
mesi ile gesitli anlayislarin telif edilisini gostermektedir.

Bittabi bu son seklin de lizumundan fazla kesin ifadeli oldugu ve
her yere ve duruma tatbik edilemiyecegi hala iddia olunabilir. Bu bir
dereceye kadar dogrudur. Orojenik kusaklarda karsilasilan mahalli ay-
riliklar, biraz asagida gorecegimiz gibi, ad1 gecen seklin anlayis ve tatbi-
kinde bir miktar elastikiyet istemektedir.

LITOLOJI VE TABAKALANMA

Miinakasasini yaptigimiz {initelerin litolojisinden bahis bile etmek-
sizin konusmamda biinyeye miitaallik boyle bir alay niiansh ifadeye
yer verdigim icin, bir¢oklariniza, hentiz kafi delil bulup gostermeden
hiikiimlere vartyorum gibi gelebilir. Filhakika litolojiyi tefrik ve tayin
edemedikge sahadaki jeologun nazarinda biitiin bu sinorojenik ve pos-
torojenik meseleleri méana ifade etmiyen birer bos s6zden ibarettir.

Mamafih, her tinitenin litolojik toplulugu oldukga farkli hususiyet-
ler tagmakla beraber, yukarda da flis ve molas terimleri birer basit lito-
lojik terim degildir demistik. Buna ilaveten flisi ve molas1 karakterize
eden litoloji ve stratifikasyon kombinezonlarini anlayabilmek i¢in bu
nitelerin hangi sartlar altinda viicuda geldiklerini bilmek son derece
o6nemlidir.
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Artik bilindigi vechile flis dag silsilelerinin siiratle yiikselmesinden
dogar. Denizalt1 sirtlarinin arasindaki dar ve oldukga derin bosluklar
(troughs) ve hatta ada kavisleri (island arcs) i¢inde depolanir. Malzeme
olarak biiyiik ¢ogunlugu moloz nevinden (detrial) ve fakat kaffesi de-
nizseldir. Bazi1 Flis depolarindaki beklenmedik neritik ve batial karakter
karisimi 6tedenberi bir¢ok jeologlar i¢in bir muamma olmugken, 1953
te Kuenen ve Carozzi intizamsiz ¢gamurlu akimlar (turbidity currents)
teorisini tatbik etmek suretiyle buna basit bir hal tarzi bulmuslardir.

Dik meyiller ve bir kararda kalmiyan deniz dipleri, denizalt: toprak
kayintilari i¢in liizumlu en miisait sartlan hazirlar ve boylece kalin gre
ve seyl tabakalarinin muntazam fasilalarla husule gelmesi bu tip depo-
lanmanin énemine delil teskil eder. Intizamsiz camurlu akimlarla elde
olunan teresstibat tabakalarinda miisahedesi miimkiin bilciimle hu-
susiyetler flis grelerinde de mevcuttur. Yani, tabakalar dane cesameti
bakimindan intizml (graded) ve fakat nevileri bakimindan farkliduir.
Dalgalarin viicuda getirdigi «ripple marks» denen cizikler ile ¢capraz ta-
bakalagsma yoktur. Umumiyetle yalniz mikrofosillere raslanir ve bunlar
da dane cesameti ayn1 olan tabakalara inhisar eder.

Bu kumtaslar: ile grauvaklardaki biitiin 6zellikleri sayip dokmek
¢ok uzun siirer ve isi biiytiktiir. Evet, grauvaklarin flis depolanmalarin-
da zuhuru miimkiin ve vakidir.

Ancak biitiin flis greleri muhakkak grauvak tipi olmak zorunda de-
gildir ve hatta oyle flig serileri vardir, ki bunlarda gre ve grauvaklara
hemen hemen hig raslanmaz.

Bir flis serisinde karsilagilmasi miimkiin diger sahre nevileri sun-
lardir: tabakalanmais ¢ort ve radyolaritler, seyller ekseriya mikali ve kar-
bonlu, fakat bu arada kalkerli hatta marnli olanlarida vardir), kalkerler
(mercimek sekilli bioklastiklerden muntazam tabakalanmais azgok kisir
olanlarina kadar, ki, bunlarin karakteristik tarafi iclerinde Helmint-
hoide ve Fucoide'lere ait acayip izler miisahede edilmesidir). Ekseriya
polijenik karakteri, olan peslere de sik sik raslanmaktadir ve olduk¢a
garip olan cihet bunlarin ¢ok kere aksi taktirde seylli denecek tabaka-
larda zuhur etmesidir. Sayet bu nevi bir tabakalar dizisinde muhtelif
mengeli biiylik bloklar bulunuyorsa ve boyle bir dizi tektonizmanin da
etkilerine maruz kalmissa ekseriya « Wildflysch» adiyle anilir. Bu nevi



41
bir fliste miirekkep unsurlar harigten gelme, bazan ev biiyiikliigiinde,
bloklarla—ki dik yarlardan kopup yuvarlandiklar: tahmin olunur—ta-
bakalanmis kayalardan ayrilarak yercekimi tesiriyle kayip gelen par¢a-
ciklar halinde zuhur ettigi gibi flislerin sonradan vaki yatay istikametli
yer degisimleri esnasinda dip tabakalardan mekanik tesirlerle sokiiliip
bu meyana katilmis olmas1 miimkiin bulunan tektonik kamalari «tecto-
nic wedges» da saymak yerinde olur.

Bu kadar c¢esitli sedimentler ihtiva etmesi miimkiin bir orojenik ku-
sagin muhtelif boliimlerinde ve hatta ayr1 ayri kitalarda ¢alisan jeologla-
rin bu konuda miinakasalara girismis olmalarinin sebebi asikéardir.

Mamafih biitiin flis serilerinde paylasilan 6zellik kalin, ¢ok kere
yeknesak ve ¢iplak oluslaridir, ki bu da hig sliphesiz siiratli ve camurlu
akimlarla viicuda geldiklerinden ve orojeninin paroksizmal sathasinda
umumiyetle tektonik etkilere méaruz kaldiklarindandir.

MOLAS LITOLOJISI

Molas orogeninin en son mahsuliidiir. Siiratle deniz seviyesinden
yukariya dogru yiikselen «orojen»in dniinde teressiip eder. Dolacak ¢u-
kur (veya 6n ¢ukuru) nispeten dardir ve yanal olarak ayr1 ayr1 havza ve
arazi parcgalarina boliinmiis bulundugu sik sik goriiliir. Her ne kadar bu
cukur daimi sekilde ¢okmekte ve boylece ¢ok kalin tabakalarin yigil-
masini saglamakta isede, molas esas itibariyle bir tatli su riisubudur ve
kiyisal (littoral) lagiinal ve hatta karasal olanlardan bagka tatli su sedi-
mentlerini de ihtiva edebilir.

Greler umumiyetle flistekinden ¢ok daha kalindir ve bunlarda ¢ap-
raz tabakalagma ve «ripple marks» miisahede edilir. Bir 6zelligi de del-
ta yapan konglomeralar olup, bu konglomeralar da dagin cephesinden
uzaklasildik¢a miirekkep malzemenin cesametinde bariz bir kiigiilme
gorulir. Bu depolardan bir kismi arkoz diye tasnif edilebilmekte diger
bir kismi ise daha ziyade, tam grauvak olmayan, «sub-graywacke» tipi
gostermektedir. Nihayet, bu meyanda bir takim killi kalkerler ve renk
renk seyller mevcuttur. Ancak molasin umumi manzarasi klastik sedi-
mentlerinkine ¢ok benzer. Fona ekseriyet itibariyle karasal veya lagii-
naldir. Sik sik bitki izlerine raslanir ve hatta komiir bile zuhur edebilir.

Her ne kadar orojeni nabzinin son atislar1 bazi kivrilmalara sebep
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olabilir ve ilerliyen dag cephesi bazi yerlerde kendi molazlarinin tizeri-
ne cikabilirse de, molas sedimentleri flisin aksine, tektonik hareketler-
den pekaz miiteessir olmustur.

Bazi mintakalarda, mesela Alplerde oldugu gibi, flis ve molas arasin-
daki kontrast pek tedrici olabilse dahi bu iki gesit riisubun ¢ogunlugu
biribirinden hayli farklidir ve bunlarin litolojik 6zelliklere dayanilarak
tefriki her halde biiyiik bir mesele olamaz.

JEOSENKLINAL FASIESI

Jeosenklinallerle ayn1 zamanda husule gelen depolanmalarin teferrua-
tina girmek bu konugmamizin sinirlarini asar ve Eu ve Mio-jeosenklinal-
ler ile grauvak ve emsali terimlerin tariflerine haddinden fazla dalariz. (Bu
miinasebetle halen Pettijohn'un sedimanter kayalar-ikinci baski 1957-adli
yaymninda teklif olunan sekilde arkoz, grauvak ve tam grauvak sayilmayan
sub-graywacke'in tariflerini kabul ettigimiz hususuna isaret ederiz.)

Mamafih, bir orojenik ¢evremde flis yigilmasina takaddiim ettigi ci-
hetle, jeosenklinal tesekkiiliiniin bir vechesi bizim i¢in 6nemlidir.

Stille ve diger bazi yazarlar orojenik hareketlerle birlikte yer alan mag-
matik ¢evremin (cycle) ehemmiyeti tizerinde durmuslardir. Bunlarin sa-
vundugu teoriler Levha II de hulasaten gosterilmistir.

Bazi jeologlar da bu magmatik faaliyet prensiplerini, umumiyetle ba-
zik volkanik sahreler ihtiva eden Kuzey Amerika senklinal depozitleriyle
volkanik unsurlardan ekseriya mahrum bulunan Alp flisleri arasindaki go-
riiniir mutabakatslzlige Isaret etmek i¢in kullanmiglardur.

Surasini da soylemek lazimdir ki, bu mukayese yanlis bir tefsire da-
yanmaktadir, zira Kuzey Amerika grauvaklar dizisinin ¢oguna tekabiil
eden sedimentler sinorojenik (yani orojeni esnasinda husule gelmis) flisler
olmay1p, orojeniden dnce, ona hemen takaddiim eden devrede tesekkiil
etmis bulunan parlak yiizli sistler (schistes lustrés) ve Penin Alpleri'nin
diger sedimentleridir. Bu Alp jeosenklinal fasiesi karakteristik olarak ayni
zamanda klorit gistleri ve serpantinler halinde bir¢ok ofiyolit zonlar1 da
ihtiva eylemektedir.

Bununla beraber, jeosenklinal fasiesle miitaakip flis depozitleri arasin-
da kat1 bir tefrik yapmak her zaman kolay olmaz, Alplerde parlak yiizli
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sistlerle asil flis arasindaki kontakt muayyen bir bolgede azgok dereceli
goziikmektedir ve ayirdedilebilmeleri i¢in ekseriya metamorfizme, veya
hatali olarak, yas farklarina dayanmak lazimgelmistir. Diger bazi mintaka-
larda paroksizmal sathada vuku bulan siddetli deformasyonlar dolayisiyle
bu iki fasiesden dylesine bir tektonik karisim hasil olmustur ki, ayrilmala-
rina imkén yoktur.

Beri yandan, agikér bir sekilde ve tipik jeosenklinal depozitleri olan ve
boylece adlandirilmalar1 icabeden birgok seriler mevcuttur ki, bu meyan-
da bilhassa Kuzey Amerika'nin grauvaklar dizisini gosterebiliriz. Ancak
bircok yerlerde gah bir flis fasiesi, gah bir molas fasiesi bazan da her ikisi
birden ortada goziikmez, ¢iinkii burada hi¢bir zaman Alpler tipi bir oroje-
nik vukua gelmemistir.

TAMAMLANMIS CEVREMLERE (CYCLES) KARSILIK
TAMAMLANMAMIS, INKITAA UGRAMIS CEVREMLER

Bu bizi evvelce tertip ve tekamiil ettirilmis bulunan orojenik ¢evrem-
ler tasarisinin tatbikatindaki son suale ulastirmis oluyor: Orojenik ¢evre-
mi tamam olmamis veya inkitaa ugramis bolgelerde flis ve molas terim-
leri kullanilmalimidir, kullanilmamalimidir? Benim sahsi cevabim: evet
kullanilmalidir. Zira bir sathanin digerini akabinde veya mutlaka takip
etmesi lazim geldigi noktasinda bu terminoloji ile ilgili olarak varilmais
herhangi bir anlagsma mevcut degildir.

Bir tesadiif eseri bu nevi teressiibatin tipik olarak bulundugu yerde,
yani Alplerde, orojenik ¢evrem inkitasiz ve tam olmustur. Bununla bera-
ber, Alpler orojenik kusag ile yakindan miinasebetli tektonik iinitelerde
bile hareketlerin yekdigerini takip edisi ve depozitler arasindaki yakinlik
ve bagintilar hig te o kadar asikar ve basit degildir. Bunun miikemmel bir
misaline, uzaga gitmiye hacet yok, burada Tiirkiye'de Torid ve Iranid oro-
jenik kusaklarinda rashyoruz.

Sayet kismen ¢ok kalin ofiyolit (veya yesil tas) tabakalar1 halinde yer
yer tesadiif olunan depozitler jeosenklinal fasiesini temsil etmiyorsa,
yazar tarafindan giiney-dogu Tiirkiye'de bilinen bir jeosenklinal fasiesi
yoktur. Bildigimize gore bu ofiyolitlerin yas1 kati olarak tayin edilmis
de degildir.
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Flis sedimentlerinin en bol oldugu seviyeler yalniz en iist Senonien
veya Maestrichtien yasl olanlaridir. Bir ¢oklariniz AntiToros'larin cep-
hesi imtidadinca her tarafta bu ilislere raslamis olabilirsiniz. Yazar bu
cesitli ve fazlasiyle ellenmis ve hirpalanmis sedimentler i¢cin daha mii-
nasip bir terim olamaz kanaatindedir. Bir¢ok yerlerde bu flisler bazan
biiylik bazan kiiciik ofiyolit kitleleri ihtiva eder ve bunlardan bir kis-
minin oraya yergekimi tesiriyle kayip gelmis olmalar1 muhtemeldir. Su
halde, bizim sinorojenik diyecegimiz fasies bu olmak gerekir.

Her ne kadar, baz:1 bolgelerde flisi konglomeralar 6rtmekte ise de
bunlar umumiyetle incedir ve bir¢ok sahalarda flisi dogrudan dogruya
kaplayan Ust Maestrichtien yagh transgresif kalker tabakalaridur.

O halde bizim post-orojenik fasieslerimiz veya molaslarimiz ne
olmugstur? Oyle benzer ki, orojeni faaliyetleri paroksizmal sathaya ta-
mamen ulasamamistir. Hi¢ degilse, Gerciis formasyonundaki klastik
malzemede tesirleri goriilen diyastrofik hareketlerin vukua geldigi Alt
Eosen devrine kadar olsun ulasgamamuistir.

Fakat bu orojenik hareket (nabiz atis1) dahi kisa 6mirlii olmus ve
Orta Eosen transgresyonu ile iizerine set ¢ekilmistir.

Orojenin gaye mertebesine (climax) muhtemelen Miosen devrine
kadar gelinememistir. Fakat Adiryaman, Diyarbakir ve Cizre havzala-
rinin Miosen yash klastik malzemesi bize hakiki molas tipi sedimenti
vermektedir.

Giiney Tiirkiye'nin orojeni ve sedimantasyon tarihgesi hakkinda
¢izdigimiz bu muhtasar ve olduk¢a umumi tablo, orojenik ¢evremin
bazi devrelerde inkitaa ugramis olmasina ragmen flis ve molas terimle-
rinin yeri geldik¢e hala kullanilabilecegini ve bundan da fayda saglana-
cagini anlatmak i¢indir.

Ayni sey orojenik kusaklarda da dogru olabilir.

FLIS: FASIES VEYA FORMASYON

Hulasa etmek istersek, flis icin bir fasiesdir denebilecegi kadar bir
formasyondur da denebilir.

Eger ayni yastaki self (shelf) sedimentleri ile mukayese edilirse buna
flis demek ve bir¢ok mintakalarda haritalanabilecek kadar 6nemli {ini-
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teler tegkil etmesine kiyasen de formasyon ad1 vermek dogru olur.
Tektonizmanin etkilerine méruz kalarak degisiklikler gecirmis olan
her kusakta muhakkak flis bulunmaz. Ne de muntazam fasilalarla vii-
cuda gelmis biitiin seyi ve gre tabakalarini flis olarak haritaya gecirmek
caizdir.
Gerek flis ve gerekse molas, ancak dogru tarif edilir, anlagilir ve dik-
katli kullanilirlarsa méana tasiyan terimler olurlar. Bunlarin gerektigi

yerde kullanilmalarini da miisait karsilar ve faydali buluruz.

Not: Bibliyografya Ingilizce makalenin sonundadir.



THE TERMS FLYSCH AND MOLASSE AND THEIR
APPLICATION*

Felix P. BENTZ
Mobil Exploration Mediterranean Inc., Turkey

In the geologic literature and on the published maps of Turkey the
term flysch is frequently applied to a great variety of deposits of Creta-
ceous and Tertiary age. Since most of the geologic work has been car-
ried out by European-trained geologists, this is not surprising,

It is, however, somewhat baffling to the American geologists and a
certain reluctance on their part to use the term can be observed. This
has also its good reasons, as will be pointed out later.

There is no doubt that the usage of the term flysch has been confus-
ing in the past and its application abused, which has led many earnest
students of the problem to advocate complete abandoning of the term.

However, not only are we still facing its application in the publi-
cations of all areas with alpine-type geology, we also feel that the term
flysch has a definite value in those areas, if properly defined and under-
stood.

The purpose of this talk, therefore, is to take a critical look at the
definition and usage of the term flysch and to cite a few examples of its
usefulness,

Since the term molasse is usually connected with the term flysch
and since there seems to exist some confusion in the differentation of
the two, the following discussion is pertaining to both terms.

* Paper presented at Luncheon meeting of the Turkish Association of Petroleum
Geologist, Ankara, 5 March 1959.
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A brief historical review will probably best explain the reasons

behind the existing confusion. The term Flysch was introduced into

the geological literature in 1827 by the Swiss geologist Studer. It is a

Swiss-German word meaning «flow» and was applied to soft Tertiary
shales which frequently caused earth flows or land slides.

As it often happened in the history of geology the term was never
defined originally but eagerly adopted by other geologists for similar
strata in the Swiss Alps. During this course it was not only applied to
the shaly facies of Studer's area but also to limestones, breccias and se-
quences of alternating shales and sandstones. This latter facies is erro-
neously regarded as the sole and typical development of flysch by most
authors outside the Alpine area.

The term Molasse has a similar history. It was introduced at the end
of the 18th century by the naturalist de Saussure, who, borrowing a local
term for the gray sandstones near Lausanne, applied it to the Miocene
clastic deposits of the Swiss basin in general.

For along time and even today in some instances flysch and molasse
were used as lithologie terms restricted in age to the Tertiary period.

However, already in 1894 Marcel Bertrand, another Alpine geolo-
gist, gave a much larger meaning to the terms flysch and molasse in
calling them «orogenic facies». Together with the «Schistes lustrés»
(shiny phyllites of the Pennine Alps) he included them into his theory
of geosynclinal evolution. According to Bertrand the normal sequence
in a geosynclinal belt is:

1. Gneissic facies (basement of older rocks)

2. Shaly Flysch (a thick argillaceous facies deposited in the axial por-
tion of the geosyncline, called Schistes lustrés if slightly metamor-
phosed.)

3. Coarse Flysch (border deposits derived by reworking of the cur-
rently uplifted older strata of the geosyncline) and
4. Gravels and coarse grits (deposited at the foot of the mountains

after elevation of the chain. This would be the Molasse).

If we consider one change in Bertrand, sequence then his theory is
still valid today and applicable to most géosynclinal belts. The improve-
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ment suggested by subsequent students of the problem is to restrict the
term flysch to Bertrand's «coarse Flysch» which was deposited during
his stage No. 3, the initial uplift within the geosyncline.

This concept is pictured in Plate I.

The restriction of the term flysch has been first suggested by Ar-
gand and Lugeon in 1921 and was re-emphasized by Tercier in 1947.
According to those authors flysch is the facies of a geosyncline which
is about to close up and in terms of orogeny: it is the facies that accom-
panies orogeny or more exactly, immediately, precedes the paroxysmal
phase of an orogeny. Molasse on the other hand would be the facies
that follows the paroxysmal phase in the terminal stages of an orogeny.
The term «syn-orogenic» can be applied to flysch, «post-orogenic» to
molasse.

The main source for the confusion and misunderstanding between
European and American geologists has been the misinterpretation and
oversimplification of these orogenic connotations and principles in-
volved.

Many excellent studies on the development of geosynclines have
been carried out by American geologists. Krynine, for instance, pro-
posed the following system of geosynclinal evolution in 1942: 1. Pene-
planation (or early geosynclinal stage) characterized by deposition of
first-cycle orthoquartzites and carbonates on a fluctuating flat surface.
2. A geosynclinal stage proper, marked by trough deposition interrupt-
ed by marginal upwarping and shift or earlier deposited sediments to
the center of the trough after low-rank metamorphism. The deposits of
this stage he called the graywacke-suite. 3. The post-geosynclinal stage
or uplift (commonly marked by faulting) taking place after folding and
magmatic intrusion of the geosyncline, characterized by the deposition
of arkoses.

Krynine's theory, although somewhat too generalized, is essentially
correct if restricted to its original meaning of geosynclinal cycle. The
mistake occurred when subsequent workers interpreted it as an oro-
genic cycle and simply correlated his whole graywacke-suite with the
alpine flysch.
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Only at this moment apparent discrepancies were introduced which
caused authors like Eardley and Dunbar to advocate abandoning of the
term flysch.

Plate II shows a reconciliation of the various concepts including
a reasonable combination of more recent interpretations. It may, of
course, be argued that this latter framework is again too rigid and can-
not be applied universally. To some extent this istrue and we shall see
in a following paragraph that local variations in the orogenic belts call
for a certain flexibility in interpretation and application of the scheme.

LITHOLOGY AND STRATIFICATION

To many of you it may have appeared that I have been putting the
cart before the horse by talking about all these structural connotations
before even mentioning the lithology of the units under discussion. In-
deed for the geologist in the field all this synorogenic and postorogenic
business may seem pure humbug, if he cannot recognize the lithology.

However, we have noted in the preceding paragraphs that flysch
and molasse are not simple lithologie terms, although the lithologie as-
semblage of each unit is fairly distinctive. Furthermore, the conditions
under which each of these units were deposited are very important in
order to understand the combinations of lithology and stratification
which characterize flysch and molasse.

FLYSCH LITHOLOGY

As we know now; flysch is the product of a rapidly rising cordillera. It
is deposited in narrow and relatively steep troughs between submarine
ridges or even island arcs. It is predominately detrital but strictly ma-
rine. The strange combination of neritic and bathyal character of some
flysch deposits has long been a puzzle to geologists, until, in 1953, Kue-
nen and Garozzi found a simple solution in their application of the the-
ory of turbidity currents. The steep gradients and unstable sea-bottoms
set ideal conditions for the release of these submarine landslides and the
thick sequences of rythmic alternations between sandstones and shales
speak for the importance of this type of deposition. All characteristics
observed in beds laid down by turbidity currents can be observed in
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the flysch sandstones: Graded bedding but poor sorting, absence of
wave-ripple marks and of cross-bedding etc. Generally only microfos-
sils are found and even they are restricted to beds of the same grain size.

It would lead too far to describe all characteristics and variations
in these flysch sandstones or graywackes. Yes, graywackes can and do
occur in flysch deposits, however, not all flysch sandstones are by ne-
cessity of the graywacke-type and there are even flysch series with an
almost total lack of sandstones or graywackes.

Other rock types possibly contained in a flysch series are: bedded
cherts and radiolarites; shales, frequently micaceous and carbonaceous,
but also calcareous or even marly; limestones which can range from
lenticular bioclastics to well bedded series of more or less sterile lime-
stones characterized by the strange imprints of Helminthoides and Fu-
coides. Breccias, usually of polygenic character, occur frequently and
oddly enough, mostly in otherwise shaly sequences.

If such a sequence contains many large blocks of diversified origin
and is also tectonically disturbed the term «Wildflysch» is often applied.
The components in this type of flysch may consist of «exotic blocks»,
occasionally of house-size, which are believed to have tumbled down
from steep cliffs, or «parcels» of stratified rocks emplaced by gravity
sliding and finally there may be «tectonic wedges» mechanically add-
ed from ihe substratum during the later horizontal displacement of the
flysch.

It is no wonder, that a unit which may consist of such a variety of
sediments has caused arguments between geologists working in differ-
ent segments of an orogenicbelt or even on different continents. How-
ever, all flysch series have in common that they are thick and often
monotonous and barren, obviously the product of rapid and turbulent
accumulation and usually they are tectonically involved in the paroxys-
mal phase of the orogeny.

MOLASSE LITHOLOGY

The molasse, on the other hand, is the final product of the oroge-
ny, deposited in front of the orogen which rises rapidly high above sea
level. The trough or fore-deep is also relatively narrow and frequently
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subdivided laterally in separate basins and land areas. Although this
trough may be constantly sinking, thus causing the accumulation of
great thicknesses, the molasse is essentlally a shallow-water deposit and
may Include littoral, lagoonal and even continental and fresh-water
sediments.

The sandstones are usually much thicker than in the flysch and
display cross-bedding and ripple marks. Characteristic are the delta-
ic conglomerates which show a marked decrease of component size
away from the mountain front. Some of the deposits may be classified
as arkose others are more of the sub-graywacke type. Finally there are
some argillaceous limestones and varicolored shales, however, the over-
all aspect of molasse is that of a clastic deposit.

The faunas are largely continental or lagoonal, plant imprints are

common and even coal seams occur.

In contrast to the flysch the molasse is only mildly affected by tec-
tonic movements, although the final pulses of the orogency may cause
some folding and the advancing mountain front may be thrust over its
own debris in some areas.

It Is true that in places, like for instance in the Alps, the contact be-
tween flysch and molasse can be rather gradational, however, the bulk
of the two depositional units is obviously quite different and a distinc-
tion by means of lithologie characteristics should be no problem.

THE GEOSYNCLINAL FACIES

It Is beyond the scope of this discussion to go into the details of
geosynclinal deposition. We would get too involved in the definitions
of Eu- and Miogeosynclines and the terms like graywacke etc. (In this
connection it might be mentioned that we presently accept the defini-
tions of arkose, graywacke and subgraywacke as proposed in Pettijohn's
«Sedimentary rocks» — Second edition,1957.)

However, one aspect of the geosynclinal deposition, as it precedes
the flysch deposition in an orogenic cycle, is important to our consid-
eration.

Stille and other authors have emphasized the importance of the
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magmatic cycle accompanying the orogenies. Their theories are sum-
marized in Plate 2. But again some geologists have used these princi-
ples of magmatic activity to point out an apparent discrepancy between
North American geosynclinal deposits, which usually include basic ig-
neous rocks and the alpine flysch which is generally void of volcanics.

And again, the comparison is based on a misinterpretation, because
the counterpart of most of these North American «graywacke-suites» is
not the synorogenic flysch but the preceding «schistes lustrés» and oth-
er sediments of the Pennine Alps. This alpine geosynclinal facies char-
acteristically also contains numerous zones of ophiolites in the form of
chlorite schists or serpentines.

However, a definite separation of geosynclinal facies and the subse-
quent flysch deposits is not always easy. In the Alps the contact between
the schistes lustrés and the actual flysch seems to be more or less grada-
tional in a certain zone and the distinction is often based on the degree
of metamorphism or, incorrectly, on age differences. In other areas the
intense deformation of the paroxysmal phase may have caused such a
tectonic mixture of the two facies that they have become inseparable.

On the other hand there are many series, especially the graywacke-
suites of North America which are obviously and typically geosynclinal
deposits and should be labelled as such. However, a flysch facies and
molasse facies (both or either one) are missing in many areas, because
on orogenic evolution of the alpine-type never occurred.

COMPLETE CYCLES VS INCOMPLETE OR INTERRUPTED CYCLES

This leads us to the final question in the application of the scheme of
orogenic cycles developed earlier. Should the terms flysch and molasse
be applied in area where an orogenic cycle is incomplete or interrupted?
My personal answer is: yes; because no stipulation has ever been at-
tached to this nomenclature that one phase has to follow the preceding
phase immediately or at all.

It just so happened that in the type locality, i. e. the Alps, the oro-
genic cycle was complete and uninterrupted. However, even in tectonic
units closely related to the alpine orogenic belt the succession of move-
ments and relationship of deposits is not at all as clear cut and simple.
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A perfect example for this exists right here in Southeast Turkey in the
orogenic belts of the Taurids and Iranids.

An actual geosynclinal facies is not known to the speaker in Southeast
Turkey unless it is represented in parts by the great thickness of ophiolites
(or green-rocks) accumulated in places. To our knowledge the age of these
ophiolites is not established with absolute certainty. The widespread flysch
deposits, however, are definitely of uppermost Senonian or Maestrichtian
age. Many of you may have seen these flysch deposits which are ubiquitous
along the front of the Anti-Taurus and the speaker feels that no better term
could be applied to these diversified and tortured sediments. In most places
these flysch deposits contain smaller or larger masses of ophiolites, some of
which may have been emplaced by gravity sliding. This, then, would be our
syn-orogenic facies.

Although, conglomerates overlie the flysch in some areas, they are usu-
ally thin and in most localities the flysch is directly overlain by transgivssive
limestones of Upper Maestrichtian age.

What happened to our post-orogenic facies or molasse? Well, it appears
that the orogeny never quite reached its paroxysmal phase. At least not till
lower Eocene time, where the elastics of the Gerciis formation indicate a
certain amount of diastrophic movement.

But even this orogenic pulse was short-lived and quickly superceded by
the Mid-Eocene transgression.

The climax of the orogeny was probably not reached till Miocene time;
but then we find in the elastics of the Adiyaman, Diyarbakir and Cizre ba-
sins the true deposits of the molasse type.

This brief and rather generalized picture of the orogenic and deposi-
tional history of Southeast Turkey tries to convey the idea that, although
the orogenic cycle was interrupted at certain intervals, the terms flysch and
molasse still can be applied favorably to the proper deposits.

The same may be true in other orogenic belts.

FLYSCH: FACIES OR FORMATION

To summarize, it may be said that flysch may be regarded both as a
facies and as a formation.
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It is a facies, if compared to the shelf ward deposits of the same age;
it is a formation in the sense that it constitutes a mappable unit in most
areas.

Not all tectonically disturbed belts contain flysch, however, nor
should every sequence of rythmically deposited shales and sandstones
be mapped as flysch.

Both, flysch and molasse are only meaningful terms if defined and
understood properly and applied with caution. But in their proper
place, their usage is encouraged and should prove valuable.

BIBLIOGRAPHY

DE SITTER, L. U. (1956): Structural Geology, McGraw-Hill Book Com-
pany, Inc., New York,

DUNBAR, C. O. and RODGERS, J. (1957): Principles of Stratigiaphy.
John Wiley & Sons, Inc., New York.

EARDLEY, A. J. and WHITE, M. G. (1947): Flysch and Molasse. Bull
Geol Soc» America, Vol.58, No. 11.

GIGNOUX, M. (1955): Stratigraphie Geology. (English translation
from the fourth French edition, 1950) W. H. Freeman and Com-
pany, San Francisco.

KRUMBEIN, W.G. and SLOSS, L.L. (1958): Stratigraphy and Sedimen-
tation. W. H. Freeman and Company, San Francisco.

KUENEN, PH. H. and CAROZZI, A. (1953): Turbidity currents and
sliding in geosynclinal basins of the Alps, Journal of Geology. Vol.
61, No. 5, pp. 363-373.

LOMBARD, A. (1956): Géologie Sédimentaire, Les Séries Marines,
Masson et de Paris. METZ, K. (1957): Lehrbruch der tektonis-
chen Geologie, Ferdinand Enke Verlag, Stuttgart.

PETTIJOHN, E. J. (1957): Sedimentary Rocks (Second Edition), Harp-
er. & Brothers, New York.

TERCIER, J. (1948): Le Flysche dans la sédimentation alpine, Eclogae
Geol, Helvetiae. Vol. 40, No. 2. (1947), pp. 163-198.



	TÜRKİYE JEOLOJİ KURUMU BÜLTENİ Cilt 7 Sayı 2/ BULLETlN OF THE GEOLOGlCAL SOCIETY OF TURKEY Volume 7 Issue 2
	FLİŞ VE MOLAS TERİMLERİ VE BUNLARIN KULLANILIŞI / THE TERMS FLYSCH AND MOLASSE AND THEIR
APPLICATION
	FLİŞ VE MOLAS TERİMLERİ VE BUNLARIN KULLANILIŞI
	LİTOLOJİ VE TABAKALANMA
	MOLAS LİTOLOJİSİ
	JEOSENKLİNAL FASİESİ
	TAMAMLANMIŞ ÇEVREMLERE (CYCLES) KARŞILIK TAMAMLANMAMIŞ, İNKITAA UĞRAMIŞ ÇEVREMLER
	FLİŞ: FASİES VEYA FORMASYON

	THE TERMS FLYSCH AND MOLASSE AND THEIRAPPLICATION
	LITHOLOGY AND STRATIFICATION
	FLYSCH LITHOLOGY
	MOLASSE LITHOLOGY
	THE GEOSYNCLINAL FACIES
	COMPLETE CYCLES VS INCOMPLETE OR INTERRUPTED CYCLES
	FLYSCH: FACIES OR FORMATION

	BIBLIOGRAPHY




