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Gerek jeolojik literatiirde ve gerekse Tlirkiye'ye ait olarak
yayinlanan haritalarda sik sik Tasladigimiz  Flis terimi Kretase

ve Tersiyer devirlerinde vicude gelmis cesit cesit sedimentler icin
kullanilmaktadir.

Jeolojik etiidlerln biiyiik bir kisminin Avrupa’da yetismis jeo-
loglar tarafindan yapilmis bulunmast hasebiyle bu neticeye pekte
hayret etmemek Icabeder.

Amerikan jologlarini ise bu vaziyet bir miktar sarirtmakta ve

terimi kullanmakta biraz c¢ekingen davranmalarina sebep olmak-
tadir, ki bunun da, ilerde isaret olunacagi gibi, hakli sebepleri
vardir.

Surast muhakkak ki« flis teiimi eskiden de yanlis kullanilarak
karisikliklara yol acmig ve problemi hassasiyetle inceleyen bir
coklarim terimden tamamen vaz gecilmesi fikrinin mudafaasina
sevketmigtir.

Ancak, biz bugun hald Alpler tipi jeoloji ile ilgili yayinlarda
bu terimin kullanildigini gérmekteyiz ve daha miithim olani, geregi
gibi tarif edilip anlasildigi takdirde bu tip sahalarda flis terimi-
nin pek kesin bir mana ve deger tasiyacagini de tahmin ediyoruz»

Binaenaleyh«, konusmamizin hedefi Flis teriminin tarifini ve

kullanilisin1 bazi noktalardan tenkit etmek ve faydalari hakkinda
birka¢ misal gostermektir.

Molas terimi umumiyetle flis terimine baglandigindan ve

bunlart birbirinden ayirmak isi azg¢ok sasirtict gozuktugunden
konusmamizda her iki terim de ele alinmistir«

* 5 Mart 1959 tarihinde Tiirkiye Petrol Jeologlarr Birligi yemekli toplan-
tisinda takdim edilmistir.
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TARIHCE

Bu karisikhigin  gerisindeki sebepleri en glizel anlatacak sey
belki de terimlerin tarihgesine bir goz atmak olacaktir. Flis terimi
jeolojik literatiire Isvigreli jeolog Studer tarafindan 1827 de sokul-
mustur. Flis «akig veya akinti» anlamina gelen bir tsvicre-Alman
kelimesi olup sik sik toprak kayintilarina sebebiyet veren yumusak
Tersiyer seyller icin kullanilirdi»

Jeoloji tarihinde c¢ok kere vaki oldugu gibi bu terim bida-
yette higbir suretle tarif edilmemis ve fakat diger jeologlar tara-
findan Isvicre Alplerinde rasladiklan Studer'inkine benzer tabakalar
icin memnuniyetle kullanilmistir» Bu meyanda” yalniz Studer’in
etid sahadaki seylli fasies icin kullanilmakla kalmamis, kalkerler,
bresler ve munavebe ile birbirini takip eden seyi ve kurntasi ta-
bakalar1 i¢in de kullanilmigtir. Bu sonuncu fasies Aipler sahasi
disindaki yazarlarin ¢ogu tarafindan” hatali olarak, yegéine tipik
flis misali addedilmekte idi.

Molas teriminin de buna benzer bir tarihgesi vardir« Bu terim,
Lozan civarindaki gri renkli grelere verilen bir ismi alarak bunu
hemen biitiin Isvicre Havzasinda mevcut Miosen yash plastik
sedimentler icin kullanan naturalist de Saussure tarafindan 18 inci
yuzyil sonlarinda literature sokulmustur. Uzun zaman, bugin dahi
. baz1 misallerde gosterilecegi vechile® flis ve molas Tersiyer devrine
mahsus ve munhasir litolojik terimler olarak kullanilmuistir.

Mamafih Alp iltivar uUzerinde c¢alisan jeologlardan Marcel
Bertrand 1894 te flis ve molas terimlerine daha genis méana vere-
rek bunlar1 «orojenik fasiesler» diye tavsif etmis ve «schistes
lustrés - Penin Alplerindeki parlak ytuizli Fillitler» ile birlikte bun-
lara kendi jeosenklinal teorisinde yer vermistir, Bertrand’a gore
bir jeosenklinal kusaginda normal sira sOyledir :

1. Gnaysik fasies (yash sahrelerden temel kisim),

2, Seylli Flig (bir miktar metamorfize ise de” jeosenklinalin
eksen bolgesinde yer alan ve «schistes lustrés» diye anilan Kkilli ve
kalin fasies).

3, Kaba flig (jeosinklinalin® umumiyetle” yukselmis yash ta-
bakalarinin bir kere daha kuvvetler tesirinde c¢alismasindan dog-
mus kenar sedimentleri).
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4 Cakillar ve kaba kumlar-veya kum taslar1 (yiikselmeden

sonra dag silsilelerinin eteklerinde yer almig bulunur. Molas bun-
lar olmak icabeder).

Sayet Bertrand'm gosterdigi sirada bir tek degisiklik yapacak
olursak bugun bile bu teori jeosenklinallerin bircoguna kabili
tatbiktir. Problem tUzerinde bildhara calisanlar tarafindan bir
tekamul adimu olarak teklif edilen sy flis terimini yalniz Ber-
trand'm tasnifindeki «kaba flig» 1ere tahsis etmek olmustur, ki

bunlar da onun isaret ettigi Uctincii safhada, yani ilk ytlikselme
sirasinda, jeosenklinalin igerisinde vucuda gelmistir.

Bu anlayis ve izah sekli Levha I de gosterilmistir.

Flis teriminin manasimin tahdidi Argand tarafindan 1921 de
Lugeon'da (Lijon) teklif edilmis ve 1947 de Tercier tarafindan
da bunun lizumuna isaret olunmustur.

Bu yazarlara gore flis jeosenklinalin kapanmak tlizere bulunan
fasiesidir. Ve, orojeni bakimindan, orojenik olaylarla birlikte,
daha dogrusu orojeninin paroksizmal safhasinin hemen Onu sira
viicut bulan bir fasiesdir. Ote yandan, molas orojeninin nihai
devrelerinde ve paroksizmal safhayr miitaakip tesekkill etmistir.
Sinorojenik  «Syn-Orogenic» terimi flis ve postorojenik «Post-Oro-
o-cnic» terimi molas karsihgr kullanilabilir.

Avrupa jeologlan ile Amerika jeologlar1 arasindaki anlasmaz-
Iig1 doguran bashca amil, konu ile ilgili orojenik prensip ve nu-
anslarin yanls izah ve ifade edilmeleri ile asir1 derecede basitles-
tirilmelerinden ileri gelmistir.

jeosenklinallerin tesekkul ve tekdmuli Uuzerine baglanmis ve
bitirilmis birgok degerli etud Amerikan jeologlarinin eseridir.
Mesela Krynine 1942 de asagidaki jeosenklinal tekamul (olus)
sistemini teklif etmistir. 1) Peneplanasyon (veya jeosenklinal
tesekkul devresinin ilk kisimlart) -bunun karakteristik ciheti birinci
cevrem (cycle) ortokuvarsit ve karbonatlarinin ayni kararda dur-
mayan bir dizlem uzerine ¢cokup konmasidir. 2) Asil jeosenklinal
tesekkul devresi - daha ziyade cukur yerlerin (troughs) doldugu
devre olup, bu faaliyet arada bir kenar bolgelerin yukariya dogru
kivrilmasi ve daha once vucuda gelmis sedimentlerin az bir meta-
morfizmden sonra ¢ukurluklarin ortasina dogru ilerlemesi ile in
kitaa ugrar. Krynine bu devrede husule gelen sedimentlere «grau

vaklar dizis> adim vermistir. 3) jeosenklinal sonrasit (jeosenkli
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nal devresini takip eden zaman) veya iltivalarm ve magmatik
intruzyoililann ardi sira vukua gelen yiikselme, ki faylar n bo

oldugu ve arkozlarin husule geldigi devre olarak hususiyet arz-
eder.

Biraz fazlaca umumilestirilmis olmasina ragmen, Krymne
teorisi, jeosenklinal ¢evremin* ilk anlamma miinhas.r »»rabWAca

esas itibariyle dogrudur. Hata, konu uzerinde »-adan ¢ab”ann

buna bir orojenik c¢evrem (cycle) nazariyle bakmalarindan ve

Krynine'in biuitiin grauvak dizisini Alp fiisleriyle bir arada miitalaa
etmelerinden dogmustur. Eardly ve Dunbar gib! yazarian
teriminden topyek(in vazgecilmesi tezini savunmaya «vtedcn am

iste bu noktada ortaya c¢ikmig bulunan gorunurdeki 1 arklar vey
gorus farklaridir.

5

Levha II nispeten yeni izah tarzlarinin makul bir sekUde

birlestirilmesi ile cesitli anlayislarin telif edilisini gostermektedir.

Bittabi bu son seklin de luzumundan fazla kesin ifadeli.ol-
dugu ve her yere ve duruma tatbik edilemiyeceg1

hala dd
olunabilir. Bu bir dereceye kadar dogrudur.

Orojenik kusaklarda
karstiasilan mahalli ayriliklar, biraz asagida gorecegimiz gibi

gecen seklin anlayis ve tatbikinde bir miktar elastikiyet istemek
tedir.

A

LITOLOJI VE TABAK AL ANMA

Miinakasasin1 yaptigimiz Unitelerin litolojisinden bah* Me

etmeksizin konugsmamda biinyeye miitaallik boyle bir-ala, nuan.L
ifadeye yer verdigim igin, bircoklariniza, hentiz kafi del bulup
Selm/den hikiimlere' vanyorum gibi gelebilir. Filhakik. ht~1y
tefrik ve tdyin edemedik¢e sahadaki jeologun nazaiinda butul

bu sinorojenik ve postorojenik meseleleri

mana ifade etmi)
birer bos sozden ibarettir.

Mamafih, her unitenin litolojik toplulugu oldukc¢a farkli”“hu-
susiyetler tasmakla beraber, yukarda da fiig ve molas #r mlen
birer basit litolojik terim degildir demistik. Buna 1lavc” fh”ve
molas1 karakterize eden litoloji ve stratifikasyon ko-bmezonlanni

anlayabilmek icin bu unitelerin hangi sartlar altinda viicuda gel
diklerini bilmek son derece onemlidir.
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FLIS LITOLOJiSI
Artik bilindigi vechile flis dag silsilelerinin A

- »

sinden dogar. Denizalt1 s.rtlannm arasindaki dar ve olduk¢ca denn
bocuklar (.roughs) ve hatta ada Kkavisler, (island -es) ‘¢mde
depolan,’- Malzeme olarak buyuk c¢ogunlugu moloz nmnden
(detrital) ve fakat kaffesi denizseldir. Baz! fl.g'‘“P° ™~
beklenmedik neritik ve batial karakter karistmi otedenberr birgcok
jeologlar i¢in bir muamma olmusken, 1953 te Kuenen ve Carozz,

intizama camurlu akimlar (turbidity currents) teonsun tatbik et-
mek suretiyle buna basit bir hal tarzi bulmuslardir.

Dik meyiller ve bir kararda kalmiyan deniz dipleri, denizalti
toprak kaymulan icin luzumlu en musait sartlan hazir »ve
boylece kaln gre ve seyi tabakalannm . - » " » » »
husule gelmesi bu tip depolanmam» ©nemme delil ~ °°° ;
Intizamsrz camurlu akimlarla elde olunan teressubat tabalabnn
da musahedesi mumkun bilcimle hususiyetler « » S * «
mevcuttur. Yani, tabakalar dane cesameti bakimindan intizaml.
(graded) ve fakat nevileri bakimindan farklidir. Dalgalar n”™ vii-
cuda getirdigi «ripple marks» denen ¢izikler ile capraz tabaka
tapna yoktu?. Umumiyetle yalniz mikrofosillere raslanir ve bunlar
da dane cesameti aymi1 olan tabakalara inhisar eder.

Bu kumtaslan ile grauvaklardaki butun ozellikleri sayip dok-
mek c¢ok uzun surer ve isi buyuktir. Evet, grauvaklarm fl.s de-
polanmalarinda zuhuru mumkin ve vakidir.

Ancak butin flis greleri muhakkak grauvak tipi olmak zorun-

da degildir ve hattd oyle flis serileri vard.r, ki bunlarda gre ve
grauvaklara hemen hemen hi¢ raslanmaz.

A

Bir flis serisinde karplaplman miumkiin diger ,ahre nevileri
sunlardir : tabakalanmis cort ve radyolaritler, seyller ekseriya mi-
kaU ve karbonlu, fakat bu arada kalkerli hatta marnh o anlar, da
vard,r), kalkerler (mercimek sekilli bioklastiklerc en mun azam *
bakalanmis azg¢ok k,ssir olanlanna  kadar, k, bunlarin tota”
taraf! iclerinde Helminthoide ve Fucoide'lere ait acayip *~
hede edilmesidir). Ekseriya polijenik karakteri, olan peslere de s k

sik raslanmaktad.r ve oldukca garip olan cihet bunlarin c¢ok kere
aksi taktirde seylli denecek tabakalarda zuhur etmesidir.

Sayet bu nevi bir tabakalar dizisinde muhtelif mensgeli buiyuk
bloklar bulunuyorsa ve boyle bir dizi tektomzmamn da etkilerine
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maruz kalmigsa ekseriya «Wildflysch» adiyle anilir. Bu nevi bir
fliste murekkep unsurlar hari¢cten gelme, bazan ev buytkligiinde,
bloklarla — ki dik yarlardan kopup yuvarlandiklar1 tahmin olu-
nur — tabakalanmis kayalardan ayrilarak yercekimi tesiriyle kayip
gelen parcaciklar halinde zuhur ettigi gibi flislerin sonradan vaki
yatay istikametli yer degisimleri esnasinda dip tabakalardan me-
kanik tesirlerle sokiiliip bu meyana katilmis olmast mumkiin bulu-
nan tektonik kamalar1 «tectonic wedges» da saymak yerinde olur.

Bu kadar cesitli sedimentler ihtiva etmesi mimkiin bir orojenik
kusagin muhtelif bolimlerinde ve hattd ayr1 ayr1 kitalarda calisan
jeologlarin bu konuda miuinakasalara girismis olmalarinin sebebi
asikardir.

Mamafih butiun flis serilerinde paylasilan o6zellik kalin, ¢ok
kere yeknesak ve c¢iplak oluslaridir, ki bu da hi¢ suphesiz suratli
ve camurlu akimlarla viicuda geldiklerinden ve orojeninin parok-
sizmal safhasinda umumiyetle tektonik etkilere maruz kaldiklarin-
dandir.

MOLAS LITOLOJISI

Molas orogeninin en son mahsulidiir. Suratle deniz seviyesin-
den yukariya dogru yikselen «orojen»in oOnunde teressiip eder.
Dolacak ¢ukur (veya on cukuru) nispeten dardir ve yanal olarak
ayr1 ayrt havza ve arazi parcalarina bolunmus bulundugu sik sik
goruliir. Her ne kadar bu cukur daimi sekilde ¢okmekte ve boylece
cok kalin tabakalarin yigilmasini saglamakta ise de, molas esas iti-
bariyle bir tatli su rusubudur ve kiyisal (littoral) lagiinal ve hatta
karasal olanlardan bagka tatli su sedimentlerini de ihtiva edebilir.

Gréler umumiyetle flistekinden ¢ok daha kalindir ve bunlarda
capraz tabakalagsma ve «ripple marks» miusahede edilir. Bir ozel-
ligi de delta yapan konglomeralar olup, bu konglomeralar da dagin
cephesinden uzaklasildikca mirekkep malzemenin cesametinde ba-
riz bir kiicilme gorulir. Bu depolardan bir kismi arkoz diye tasnif
edilebilmekte diger bir kismi ise daha ziyade, tam grauvak olma-
yan, «sub-graywacke» tipi gostermektedir. Nihayet, bu meyanda
bir takim Kkilli kalkerler ve renk renk seyller mevcuttur. Ancak
molasin umumi manzarast klastik sedimentlerinkine ¢ok benzer.
Fona ekseriyet itibariyle karasal veya laglinaldir. Sik sik bitki izle-
rine raslamr ve hatta komur bile zuhur edebilir.
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Her ne kadar orojeni nabzinin son atislart bazi kivrilmalara €™
bep olabilir ve ilerliyen dag cephesi bazi yerlerde kendi molazla-
rmir1 uzerine ¢ikabilirse de, molas sedimentleri f lisin aksine, tekto-
nik hareketlerden pekaz muteessir olmustur.

Bazi mmtakalarda, mesela Alplerde oldugu gibi, flls ve molas
arasindaki kontrast pek tedrici olabilse dahi bu iki cesit rusubun
cogunlugu biribirlnden hayli farklidir ve bunlarin litolojik 0zel-
liklere dayanilarak tefriki her halde buyiik bir mesele olamaz,

JEOSENKLINAL FASIESI

Jeosenklinallerle ayni zamanda husule gelen depolanmalarin
teferruatina girmek bu konusmamizin sinirlarini asar ve Eu ve
Mio-jeosenklinaller ile grauvak ve emsali terimlerin tariflerine
haddinden fazla dalariz. (Bu miinasebetle halen Pettijohn'un sedi-
manter kayalar - ikinci baski 1957 - adli yayininda teklif ' olunan se-
kilde arkoz, grauvak ve tani grauvak sayilmayan sub-graywacke'in
tariflerini kabul ettigimiz hususuna isaret ederiz.)

Mamafih, bir orojenik c¢evremde flls yigilmasina takaddim
ettigi cihetle, jeosenklinal tesekkulunun bir vechesi bizim igin
onemlidir.

Stille ve diger bazi yazarlar orojenik hareketlerle birlikte yer
alan magmatik cevremin (cycle) ehemmiyeti lizerinde durmuslar-
dir. Bunlarin savundugu teoriler Levha 11 de hulasaten gosteril-
mistir.

Baz1 jeologlar da bu magmatik faaliyet prensiplerini, umumi-
yetle bazik volkanik sahreler Ihtiva eden Kuzey Amerika senklinal
depozitleriyle volkanik unsurlardan ekseriya mahrum bulunan Alp
flisleri arasindaki goriiniir mutabakatslzlige isaret etmek icin kul-
lanmuslardir.

Surasini da sOylemek lazimdir ki, bu mukayese yanlis bir tef-
sire dayanmaktadir, zira. Kuzey Amerika grauvaklar dizisinin co-
guna tekabul eden sedimentler sinorojenlk (yani orojeni esnasinda
husule gelmis) flisler olmayip, orojeniden once, ona hemen ta-
kaddum eden devrede tesekkul etmis bulunan parlak yuzlu sistler
(schistes lustrés) ve Penin Alpleri’nin diger sedlmentlerldir* Bu Alp
jeosenklinal fasiesi karakteristik olarak ayni zamanda Kklorit sist-
leri ve serpantinler halinde bircok of iyolit zonlar1 da ihtiva eyle-
mektedir.
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Bununla beraber, jeosenklinal fasiesle miitaakip flis depozitle-
ri arasinda kati bir tefrik yapmak her zaman kolay olmaz, Alp-
lerde parlak yuzlu sistlerle asil flis arasindaki kontakt muayyen
bir bolgede azcok dereceli goziukmektedir ve ayirdedilebilmeleri
icin ekseriya metamorfizme, veya hatali olarak, yas farklarina
dayanmak lazimgelmistir. Diger bazi mintakalarda paroksizmal
safthada vuku bulan siddetli deformasyonlar dolayisiyle bu iki fa-
siesden oOylesine bir tektonik karisgtm hasil olmustur ki, ayrilmala-
rina imkan yoktur.

Beri yandan, asikir bir sekilde ve tipik jeo.:enklinal depozitleri
olan ve boylece adlandirilmalar1 icabeden bircok seriler mevcuttur
ki®* bu meyanda bilhassa Kuzey Amerika'nin grauvaklar dizisini
gosterebiliriz. Ancak bircok yerlerde gih bir flis fasiesi, gdh bir
molas fasiesi bazan da her ikisi birden ortada gozukmez, c¢lunkl
burada hicbir zaman Alpler tipi bir orojenik vukua gelmemistir.

TAMAMLANMIS CEVREMLE RE (GYGLES) KARSILIK
TAMAMLANMAMIS, INKITAA UGRAMIS CEVREMLER

Bu bizi evvelce tertip ve tekamiul ettirilmis bulunan orojenik
cevremler tasarisinin tatbikatindaki son suale ulastirmis oluyor :
Orojenik ¢evremi tamam olmamis veya inkitaa ugramis bol-
gelerde flis ve molas terimleri kullanilmalimidir, kullanilmamali-
midir? Benim sahsi cevabim : evet kullanilmalidir, Zira” bir saf-
hanin digerini akabinde veya mutlaka takip etmesi lazimgeldigi
noktasinda bu terminoloji ile ilgili olarak varilmis herhangi bir
anlasma mevcut degildir.

Bir tesadif eseri bu nevi teresstibatin tipik olarak bulundugu
yerde, yani Alplerde, orojenik cevrem inki“asiz ve tam olmustur.
Bununla beraber, Alpler orojenik kusagi ile yakindan mitinasebetli
tektonik tUnitelerde bile hareketlerin yekdigerini takip edisi ve de-
pozitler arasindaki yakinlik ve bagintilar hi¢ te o kadar asikar ve
basit degildir« Bunun miikemmel bir misaline, uzaga gitmiye ha-
cet yok, burada Tirkiye'de Torid ve iranid orojenik kusaklarinda
rashyoruz«

Sayet kismen cok kalin ofiyolit (veya yesil tas) tabakalari ha-
linde yer yer tesadif olunan depozitler jeosenklinal fasiesini tem-
sil etmiyorsa, yazar tarafindan giliney-dogu Tirkiye'de bilinen bir
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jeosenklinal fasiesi yoktur. Bildigimize gore bu ofiyolitlerin yasi
kat1 olarak tdyin edilmis de degildir.

Flis sedimentlerinin en bol oldugu seviyeler yalniz en tust Se-
nonien veya Maestrichtien yash olanlaridir. Bir ¢oklarimiz Anti-
Toros'larin  cephesi imtidadmca her tarafta bu ilislere raslamis
olabilirsiniz. Yazar bu cesitli ve f azlasiyle ellenmis ve hirpalanmis
sedimentler icin daha miinasip bir terim olamaz kanaatindedir,
Birgok yerlerde bu flisler bazan buyuk bazan kiicuk ofiyolit kit»
leleri ihtiva eder® ve bunlardan bir kismimin oraya yercekimi te-
siriyle kayip gelmis olmalari muhtemeldir. Su halde, bizim siiv
orojenik diyecegimiz fasies bu olmak gerekir.

Her ne kadar, baz1 bolgelerde flisi konglomeralar ortmekte ise
de bunlar umumiyetle incedir ve bircok sahalarda flisi dogrudan

dogruya kaplayan Ust Maestrichtien yash transgresif kalker taba-
kalaridir,

O halde bizim post-orojenik fasieslerimiz veya molaslarimiz
ne olmustur? Oyle benzer ki, orojeni faaliyetleri paroksizmal saf-
haya tamamen ulasamamustir. Hi¢ degilse, Gercus formasyonun-
daki Kklastik malzemede tesirleri gortilen diyastrofik hareketlerin
vukua geldigi Alt Eosen devrine kadar olsun ulasamamustir.

Fakat bu orojenik hareket (nabiz atis1)) dahi kisa omurli ol-
mus ve Orta Eosen transgresyonu ile uzerine set ¢ekilmistir.

Orojenin gaye mertebesine (climax) muhtemelen Miosen dev-
rine kadar gelinememistir. Fakat Adiyaman, Diyarbakir ve Cizre
havzalarinin Miosen yash klastik malzemesi bize hakiki molas tipi
sedimenti vermektedir,

Giiney Tirkiye'nin orojeni ve sedimantasyon tarihcesi hakkin-
da cizdigimiz bu muhtasar ve olduk¢a umumi tablo, orojenik cev-
remin baz1 devrelerde inkitaa ugramis olmasina ragmen flis ve
molas terimlerinin yeri geldikge hala kullanilabilecegini ve bundan
da fayda saglanacagini anlatmak icindir.

Ayni sey orojenik kusaklarda da dogru olabilir,
FLIS : FASIES VEYA FORMASYON

Hulasa etmek istersek™ flis icin bir fasiesdir denebilecegi ka-
dar bir formasyondur da denebilir«
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Eger aym yastaki self (shelf) sedimentleri ile mukayese edilir-
se buna flis demek, ve bircok mintakalarda haritalanabilecek kadar
onemli uniteler teskil etmesine kiyasen de formasyon adi vermek

dogru olur.

Tektonizmanin etkilerine maruz kalarak degisiklikler gecirmis
olan her kusakta muhakkak flis bulunmaz. Ne de muntazam fa™
lalarla viicuda gelmis blitiin seyi ve gre tabakalarim flis olarak
haritaya gec¢irmek caizdir.

Gerek flis ve gerekse molas, ancak dogru tarif edilir, anlasihr
ve dikkatli kullanilirlara méana tasiyan terimler olurlar. Bunlarin
gerektigi yerde kullanilmalarin1 da musait karsilar ve faydali bu-

luruz.

Not : Bibliyografya ingilizce makalenin sonundadir.



THE TERMS FLYSCH AND MOLASSE AND THEIR
APPLICATION*

Felix P. BENTZ
Mobil Exploration Mediterranean Inc.g Turkey

In the geologic literature and on the published maps of Tur-
key the term flysch is frequently applied to a great variety of
deposits of Cretaceous and Tertiary age. Since most of the geolo-
gic work has been carried out by FEuropean-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
confusing in the past and its application abused, which has led
many earnest students of the problem to advocate complete aban-
doning of the term.

However,, not only are we still facing its application in the
publications of all areas with alpine-type geology s we also feel
that the term flysch has a definite value in those areass if pro-
perly defined and understood.

The purpose of this talk, therefores 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 dif-
ferentation of the twos 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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HISTORY

A Dbrief 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 Alpsc During this course it was not
only applied to the shaly facies of Studer's area but also to lime-
stones, breccias and sequences of alternating shales and sand-
donex This latter faciés is erroneously 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, whos
borrowing a local term for the gray sandstones near Lausanne*,
applied it to the Miocene clastic deposits of the Swiss basin in
general.

For a long time and even today in some instances flysch and
molasse were used as lithologie terms restricted in age to the Ter-
tiary period«

However, already in 1894 Marcel Bertrand® another Alpine
geologist, 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 inclu-
ded them into his theory of géosynclinal evolution. According to
Bertrand the normal sequence in a geosynclinal belt is :

1. Gneissic facies (basement of older rocks)

2* Shaly Flysch (athick argillaceous facies deposited in the
axial portion of the geosyncline® called Schistes lustrés if

» dlightly metamorphosed.)

3. Coarse Flysch (border deposits derived by reworking of the
currently 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),
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If we consider one change in Bertrand™ sequence then his
theory is still valid today and applicable to most géosynclinal belts,
The improvement suggested by subsequent students of the prob-
lem 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 L

The restriction of the term flysch has been first suggested by
Argand and Lugeon in 1921 and was re-emphasized by Tercier
in 1947. According to those authors flysch is the facies of a geo-
syncline which is about to close up and in terms of orogeny: it is
the facies that accompanies orogeny or more exactly, immedia-
tely s 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-oro-
genic» 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 misinter-
pretation and oversimplification of these orogenic connotations
and principles involved.

Many excellent studies on the development of geosynclines
have been carried out by American geologists, Krynine, for in-
stance, proposed the following system of géosynclinal evolution in
1942 : 1. Peneplanation (or early géosynclinal stage) characterized
by deposition of first-cycle orthoquartzites and carbonates on a
fluctuating flat surface, 2. A géosynclinal stage proper, marked
by trough deposition interrupted 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-géosynclinal stage or uplift (com-
monly marked by faulting) taking place after folding and mag-
matic intrusion of the gcosyncline, characterized by the deposition
of arkoses.

Krynine's theory, although somewhat too generalized, is es-
sentially correct if restricted to its original meaning of géosyn-
clinal cycle. The mistake occurred when subsequent workers inter-
preted it as an orogenic 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 aban-
doning of the term flysch,

Plate Il dhows 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 cannot be applied universally. To some extent this
istrue and we shall see in a following paragraph that loca vari-
ations in the orogenic bets cal for a certain flexibility in inter«
pretation and application of the scheme.

LITHOLOGY AND STRATIFICATION

To many of you it may have appeared that | have been put»
ting the cart before the horse by talking about al these structural
connotations before even mentioning the lithology of the units
under discusson. Indeed for the geologig 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 termss athough the
lithologie assemblage of each unit is fairly distinctive. Further-
more, the conditions under which each of these units were depo-
sted are very important in order to understand the combinations

of lithology and dtratification which characterize flysch and mo-
lasse,

FLYSCH LITHOLOGY

As we know nows flysch is the product of a rapidly rising
cordillera. It is deposited in narrow and relatively steep troughs
between submarine ridges or even idand arcs. It is predominately
detrital but strictly marine. The strange combination of neritic
and bathyal character of some flysch deposits has long been a
puzzle to geologigs® until, in 1953* Kuenen and Garozzi found a
smple solution in their application of the theory of turbidity
currents. The steep gradients and unstable sea“bottoms set ideal
conditions for the release of these submarine landdlides and the
thick sequences of rythmic alternations between sandstones and
shaes gpesk for the importance of this type of deposition. All
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characteristics observed in beds laid ‘down by turbidity currents
can be observed in the flysch sandstones : Graded bedding but
poor sorting,' absence of wave-ripple marks and of cross-bedding
etc. Generdly only microfossils are found and even they arere
dricted to beds of the same grain size.

It would lead too far to describe all characteristics and vari-
ations in these flysch sandstones or graywackes. Yess graywackes
can and do occur in flysch deposts, howevers not all flysch sand-
dones are by necessity 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; shaess frequently micaceous and
carbonaceous, but aso calcareous or even marly; limestones which
can range from lenticular bioclastics to well bedded series of more
or less sterile limestones characterized by the strange imprints
of Helminthoides and Fucoides, -Breccias, usually of polygenic
character™ occur frequently and oddly enoughs mostly in otherwise
shay 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 consst
of «exotic blocks¥» occasionally of house-sizes which are believed
to have tumbled down from steep cliffs, or «parcels» of stratified
rocks emplaced by gravity sliding and finally there may be «tec-
tonic wedges» mechanically added from ihe substratum during
the later horizontal displacement of the flysch«

It is no wonders that a unit which may consist of such a
variety of sediments has caused arguments between geologists
working in different segments of an orogenicbelt or even on diffe-
rent continentsc However, all flysch series have in common that
they are thick and often monotonous and barren® obviously the
product of rapid and turbulent accumulation and wusually they
are tectonically involved in the paroxysmal phase of the orogeny.

MOLASE LITHOLOGY

The molasses on the other hands is the final product of the
orogenys deposited in front of the orogen which rises rapidly high
above sea level. The trough or fore-deep is aso relatively narrow
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and frequently 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 &M
sentlally a shallow-water deposit and may Include littora”® la-
goonal 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
deltaic conglomerates which show a marked decrease of compo-
nent size away from the mountain front. Some of the deposits
may be classified as arkose others are more of the sub-graywacke
typec Finally there are some argillaceous limestones and varicolo-
red shaless however™ the overall 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 tectonic 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 between flysch and molasse can be rather gradational”
however™ the bulk of the two depositional units is obviously quite
different and a distinction 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 géosynclinal deposition. We would get too Involved In the de-
finitions of Eu» and Miogeosynclines and the terms like graywacke
etc, (In this connection It might be mentioned that we presently
accept the definitions of arkose, graywacke and subgraywacke as

proposed In Pettijohn's «Sedimentary rocks» —e Second edition®
1957.)

However, one aspect of the géosynclinal deposition® as it pre-
cedes the flysch deposition in an orogenic cycle; is important to
our consideration.

Stille and other authors have emphasized the importance of
the magmatlc cycle accompanying the orogenies. Their theories
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are summarized in Plate 2. But again some geologists have usd
these principles of magmatic activity to point out an apparent
discrepancy between North American géosynclinal deposits® which
usually include basic igneous rocks and the alpine flysch which
IS generally void of volcanics*

And agains the comparison is based on a misinterpretation®
because the counterpart of most of these North American «gray-
wacke-suites» is not the synorogenic flysch but the preceding
«schistes lustrés» and other sediments of the Pennine Alps, This
alpine géosynclinal facies characteristically also contains numerous
zones of ophiolites in the form of chlorite schists or serpentines.

However, a definite separation of géosynclinal facies and the
subsequent flysch deposits is not aways easy. In the Alps the
contact between the schistes lustrés and the actual flysch seems
to be more or less gradational in a certain zone and the distinc-
tion is often based on the degree of metamorphism ors 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® especialy the gray-
wacke-suites of North America which are obviously and typically
géosynclinal deposits and should be labelled as such. However, a
flysch facies and molasse facies (both or either one) are missng
In many areass because on orogenic evolution of the apine-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 attached to this nomenclature that
one phase hasto follow the preceding phase immediately or at al.

It just so happened that in the type locality, i. e the Alps,
the orogenic cycle was complete and uninterrupted« However, even
in tectonic units closely related to the alpine orogenic belt the
succession of movements and relationship of deposits is not at dl
as clear cut and simple, A perfect example for this exists right



THE TERMS FLYSCH AND MOLASSE 55

here in Southeast Turkey in the orogenic belts of the Taurids
and Iranids.

An actual géosynclinal faci¢s 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 em-
placed by gravity sliding« This, then™ would be our syn-orogenic
facies*

Although, conglomerates overlie the flysch in some areas, they
are usually thin and in most localities the flysch is directly over-
lain 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

tht Gercus formation indicate a certain amount of diastrophic
movement.

But even this orogenic pulse was short-lived and quickly su-
perceded 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 basins the true deposits of the molasse type*

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

The same may be true in other orogenic belts,

FLYSGH : FACIES OR FORMATION

To summarize”™ it may be said that flysch may be regarded
both as a facies and as a formation.



56 Felix P. BENTZ

It Is a f aciess If compared to the shelf ward deposits of the
same age; It Is aformation in the sense that it constitutes a map«
pable unit in most areas.

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

Boths flysch and molasse are only meaningful termsif defined
and understood properly and applied with caution« But in ther
proper places their usage is encouraged and should prove valuable.
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