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POLLUT I ON - INDU CED CHANGES IN ESTUARINE FORAMINI= 
FERAL D I STRIBUT I ON IN THE OSLO FJ ORD 

ALVE, E. & NAGY, J. 

lnst. Geol.,  Un iv. Oslo , Sweden. 

The st udy area is Sa ndeb ukta , a bra nch of  the Oslo Fjo rd (Norway) wlth a 
maximum depth of 70 m. lts water masses show estuarine  stra t if icat ion and  
rec eive pol lutants (mainly organ ic matter). The d ist rib ut ion of  the  fo ra m in i
feral fauna d isplays essent ia lly an estua rine  pattern ,  b ut also reveals s ign i f i
cant subrecen t  cha nges as dem onstrated by means of 9 sedim ent co res 
supplem ented by a larg er n umber of  sea bed surfa c e  samples. 

The faunal changes have ta ken p lace  during  the  last 1 00 yea rs and a re 
summarized as fo llows: 

1. lncrease in s iz e  of th e tota l popu lat ion shown by the  sediment cores. 
2. Reduction in the re lat ive t req uency of ca lca reous foramin ifera upwa rd s  in 

the cores, so that the re cent fauna of the inlet consists maln ly of arena-
c eous form s. 

· 

3. Reduced faunal d ivers ity. 
4 .  A lterat ions in the sp ecies co mposit ion o f  populat ions, most pro noun c ed in 

deeper wa ters. 

Fa una! comparisons with outer parts of  the  fjord system suggest that these 
changes are ,  at  lea st part ial ly, induced by pol lut ion which has red u c ed the  
alkal in ity and low ered th e oxygen Ievel. J n  add it ion ,  posfern mortem destru
ct ion of foramin ifera l tests is considered as  a possible importa nt mod ify ing 
fa ctor  deserving further study. 
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CEMENT STR U CTU RES OF SOME AGGLUT I NATED FORAM I N I FERS 

SENDER, H. , G eol. ln st. Un iv. Tübingen, GFR 

Hig h  resolut ion SEM and T EM st u dies of 15 species of a gg lut inated f o ra ml
nif era ra ised in Iab ara tory cultu res show sk eletons co nsist lng of e lfh er ca lca
reous o r  o rga n ic c em ent of va rious morpholo gies: 

(1) single stra nds up t o  0 .5  J.lm in length int erc o nn ect in g  gra in s; 
(2) a form that gra dua lly  pa sses over f rom s ing le st ra n ds into a f lbrous m esh

w ork of  stra n ds w it hin int erst ic est of u p  t o  2J.lm b etw een t h e  gra lns  or 
(3) a foam-lik e mass f il l ing gaps of 4 J.lm in s iz e. 

Cult u re ex perim ents on a rt if ic ia l ,  carb onat e-free su bst ra tes dern onst ra f e  
the  presenc e o f  sec ret ed calc it ic c ement i n  n ew ly formed chamb ers. Th ls 
sett les a Ieng Iast in g debate on the  orig in of calcareou s c ements  in a gg lut i
na t ed fo ram in lfera . 

Th e agg lut inated gra ins of organ ica lly as weil a s  of calcareous c em ent in g 
sp ec ies a re c oated w ith a n  orga nic l in in g. 

Exa mples a re d iscussed. 
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CO NSTR U CT I O NAL ASPECTS IN TEST FORMAT I O N  OF SOME 
AGGLUTINATED FORAM I N I FERA 

SENDER, H. & H EMLEBEN,  Ch. 

Geo l. Pal. lnst . ,  Univ .  Tübin gen,  FRG. 

Taxonomy of fotaminifera on the  su bordinal or superfamilia l  Ievel  is main ly 
based on th eir wall materia l and constru ct ion. The m ost evolved groups b io 
m ineralize their test by form in g  eith er calc ite ,  aragonit e ,  or  h igh-m agnesium 
calcite (mil io lids). The f irst calcit ic group (fusul inids) appeared in the fossil 
record d uring t h e  Early  Paleozo ic. The agglut inated foramin ifera evolved  pa
rallel to or even earlle r (Late Pre cambrian ?) than the  f usulinids and extend 
lnto  the Recent: A typ ica l feature of th is gro up is  the  incorporatio n of  fo re ign 
part lc les in thelr organic skeleton. ln  addit ion, various a uthors b el leve that  
some ag glut inated spec ies a re capab le of  secret ing a supplementa ry m in era
liz ed sk eleton. 

High reso lution SEM and TEM stud ies on certain sp ecies raised in Iabaratory 
cu ltures show sk eletons consist in g of both calcareous cement  and diffe rent  
typ es of o rganic c em ent. 

Org anic c em ents are organized e ith er in sing le stra nds, wh ich m ay gradu
ally pass over  in to  a f ibrous m eshwork of st ra nds, o r  a foam -like m ass. Th e 
agglut inated grains are coated w ith an o rganic envelope a n d  have thus  b een 
somehow inc orporated in to  th e cytop lasm and  Ira nsp orted t o  the s i te o f  con
stru ct ion.  Similar observations w ere made on a re nac eaus sp ecies  w ith a cal
careous c em ent. Th ese sp ec imens, cu lt u red on a rt i f ic ial carbonate-free sub
strates, dem onstrated a secreted calc it ic c ement. Th e c ement 's  ultrastruc
ture resem bles that of ·m il iol id foramin ifera ,  wh lch b eleng to an ent ire ly 
different su border. 

Sim i la r results habe  been obtained f rom the  fusul in id gro up (GREEN et al. , 
1 980) and possibly from renalcids in Ea rly Cambrian st rata ( RJD JNG & BRA
SJER, 1 975) .  

Th e knowledge  about calcite b iomin eralization in th ese different  groups 
sheds new l ight  on th e early evolut ionary development of  calcif ication in  
foramin ifera- and wi l l  affe c t  the  c lassif ica tion and  paleoecolog ical app li cat ion 
of agglu tinated fo rm s. 



AGGLUT INATED FORAM INFERA IN THE " SCAGL IA ROSSA" 
FORMAT I ON < CENTRAL ITALY) : GEOLOG I CAL I MPL I CAT I ONS 

CA Tl, F. & BORSETTI, A.M. 

lnst. Geol. Marina, B olo gna, ltalia. 
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The study of th e benthos content  in t h e  Upper Cretaceous Palirosa/P iob
b ico sequence (BO RSETT I, 1 96 2) has bee n  reco nsidered and extended to  
the Early Eocen e. Due to  t h e  hardn ess of  t h e  rocks, th in sect ions w ere used. 
The percentage of the  benth ic foram inifera were th erefore calculated no t  in 
w eight  o r  volume un its, but in su rface un its (sq uare cent imet ers). 

At present w e  can note:  

1 .  An ab rupt  dro p of benth ic foramin ifera at  the  boundary Alb ian-Cenoma
n ian; 

2. Throughout  the  sect ion calcareous and agg lu t inated benth ic foram in ifera 
are scat t ered  and poorly d iv ersif ied ;  

3 .  Short ly b efore the  FA D of Abathomphalus mayaroensis (Upper  Maastri
chian) larg e and rare agglut inated f oram in ife ra appear and persist un t il 
t he  Morozove lla ve lascoensis zone (Paleocen e). Th ese foramin i fera are 
not  easily recogn izable in th in sect ions: Sphaerammina is p resent  _ wifh 
certainty,  Hap lophragm o ides and/o r rotaliid-l ik e form s  on ly p robab ly. 

ln all specim ens the  test s app ear to b e  const i tu ted of b ioclast ic g ranu les. 
B enth ic assem blages prevalent ly const itu ted of large ag glut inated species 
are generally related  to deep co ld, oxygenated _ w ater masses (LOEBLICH 
and TAPPAN, 1 964). According  to  STAINFO RTH ( 1 952) t h ey are also re lated 
to  h ighly turb it ic w ater. 

The f inding of th ese larg e agg lu t inated species in t h e  Palirosa/Piobb ico se
q u ence suggests t h e  fo l low ing  hypoth esis: 

1. During the Maastricht ian the  bot tom water of  t h e  deep Teth yan Sea be
cam e co lder and m ore oxygenated;  in o th er words, we suppose an early 
format ion of oceanic water in th is area at t h e  end of t h e  Cretaceous in 
stead of at th e b eg inn ing of t h e  Cenozoic as gen erally accep ted; 

2. Large agglut inated sp ecies dom inafin g the  b enth ic assemblag es may b e  
related t o  tecton ic activ ity documented i n  t h e  area (COLACJCCHI, 1 984) 
and to  the formafion of  deep -sea fans consis tin g of very f in e calcareous 
mat erial; this resul ted in h igh ly tu rb id water and furn ish ed t h e  b ioclast ic 
material n ecessary for the g rowth of  the tests; 

3. The peculiar b enth ic assemblages may be re lated to t h e  concomitance o f  
the  two  ab ove events. 
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MORPHOGR OUPS OF AGGLUT INAT ING FORAM I N I FERA: THE 
L I FE POS IT I ON� FEED I NG HAB ITS AND APPL I CAB I L I TY 
IN PALEOECOLOG I CAL STUD IES 

CHARNOCK, M.A.,  Robert son Res. Jnt. L dt.,  Gwynedd, North Wales, UK. 
JONES, R. W. , BP Research Cen tre, Sun b ury-om-Thames, Midd lesex,· UK. 

Data on the l i fe p osit ion s  a nd feedings habits o f  the agglut lnat lng fo ramin l
fera have b een co lla ted. Analys is o f  resu lts has Jed t o  recogn it ion of a gene
rat relat ionsh ip betw een feeding habit a n d  t est morp hology. Four  ma ln "m or
phogroups" are d iscribed whose present day d istrib ut io ns are considered to  
be related t o  an a ppro pria te food supp ly. A gra ph ic  met h o d  is out li n ed f or 
portraying the retat ive  abundance of the  "m orpho groups" in sample s. 



EARLY CRETACEOU S  AGGLUT I NATED FORAMIN I FERA OF THE 
GRESTEN KLIPPEN BELT� EASTERN ALPS < AU STRIA) 

DECK ER, K . ,  lnst. Geo l. , Un iv .  Wien, A ust ria . 
RÖGL,  F. , Naturh ist. Museum Wien, A ust ria . 
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Th e Ea rly Creta c eous I imestone - marl rhythmit es of t h e  Upper Bla ssenste in 
member in the  Grest en Kl ippen b elt  w ere st udled w ith  resp ect t o  t h elr sedl
ment olo gical develo pment and m ic ro pa leonto log lcal  cont en t. 

L ITHOLOGY: 
Grey mudstones m ott led b la c k  or  fa intly Ia minated by  b lo t rubat lon; ca rb ona 

te cont ent 80-90 %, inso luble q ua rtz res idue, c lay minera ls  (ma inly m icas) 
and plag ioclase. Avera ge th ickness of b eds ab out 1 7  c m  w it h  sm ooth b ed 
ding planes. ln th in sect ions: na nnofossil micrit es, ra rely ca lc isph eres (ra dlo
la ria), c rino id f ragments  (Sa ccocoma) a n d  si lt- siz e q ua rtz gra ins. Occaslona l 
indist inct  p el let isat ion du e to b lo turbat ion. 

lnt erca lated pel it es a re b lack  soft  a rg il la c eous ma rls o r  ma.rls, a pproxima t ely 
5 cm th lc k. Ca rb ona te  c o ntent  b etw een 10 a nd 50 o/o. Inso lub le  res idue of 
clay min era ls (micas, ch lori te,  sm.ec t it e),  q uartz ,  a nd pla g ioc la se. 

Tw o types of rhythmites can be d ist ingu ish ed:  

Type A seq uenc e: 
dist inct mudst one-pel it e  int erca la t io ns, e. g. sect ion Nb, w lth  sha rp c o n
tacts  and abru pt c ha nge in ca rb ona t e  c o nt ent. B ed th ickness ls c on
stant ;  I im est on e-ma ri ra t io a b out 3 t o  4. Mudst ones a re b urrow ed; b iotu r
bat ion in b edding pla n es ca uses fa int !amina t ion .  

Type  8 seq uenc e:  
g ra dat io na l  contacts of I imest o n es a n d marls, e. g. u pp er pa rt of sectlon 
Na. Fin e  intercala tio ns of mudst o nes and b la ck pel i tes a re c ommon, re
su lt ing in even to wa vy la m inat ion.  Biot u rb at ion less int ensiv e. 

BIOSTRA TIGRAPHY: 

Rlch na nnofossil a ssemb lages w it h Calc ica lathina ob fonga ta , Cru c ieUips is 
cuvillleri, and  Nannoconus st einma nn i. Age:  Va langin ian-Ha ut erivian, nanno 
zones CC3 to 4 of Siss in gh. Sa mpies a re devoid of plank l onie fo ra m inif e ra 
b ut rich in ra diolaria . Ca lcareous b ent h ics w ith  L ent ic u lina eich enb erg l ,  L.  
ouach ensis, Epist omina cara co lla a long w ith the  na nno pla nkt on rest riet t h e  
a g e  t o  the  Ha ut eriv ia n. 

ECOLOGY: 

The fo ram inif era are dominated by ag glut inated forms. The fa una is dwa r
fed and do minat ed by dist inct  sp ec ies in ea ch  sam ple. ln t h e  invest ig ated 
sect ions the dominanc e of Doroth ia ha ut eriv ia na versu s Ammoba culo ides 
carpath icus or Bigen erina gra cilis is remarkab le. Such ph eno mena a re n o r
mally co nnected t o  special  fact ors such a s  oxygen deplet ion. 
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Th e a ssemblages most sim ila r to these a re t hose describ ed by B utt ( 1 9 8 2) 
from t h e  W African Atlant ic ma rg in oft M o rocco (DSDP Slt e 370). Th ese w ere 
ex pla ined as st emm ing from deep water near the  CCD w ith  some degre e  of 
oxygen def iciency. Th e a cc o mpanying a ssemblag e of Ammodlsc us, Glo mo
sp ira ,  Reophax, and no dosa rl lds l s  a lso slm llar ln  the  tw o locat lons. ln  c on
tra st, however, a re th e mid-sh elf assemblages f ro m  the  Agad ir reg i 'on (Mo
rocco)  w here Doroth ia ha uteriviana occurs f egeth er wlth L entlcul ina elch en
b ergi, L. ouach ensls, Epist om ina ca ra co lla ,  and Sp iri l l ina. 

Th erefore the inv est igat ed rhyth m it es of the Upp er Bla ssenstein memb er 
a re int erpreted by the fo ram lnif era l  fa una a nd the rich ra dlolaria cont ent in a 
nanno plankton facies as b eeing pelag ic deep wa t er sediment s  with b la c k  
shale dep osit ion in t ime  o f  oxygen deplet ion. Tra nsp ort o f  sha ll ower dep osits 
int o the ba sin is indicated by th e ca lca reous b ent h ics. 

Th e control  of inso lub le  resid u e  f rom b oth sed iment ty pes ma k es a cidic re
sld ues useless for  eco lo gical Int erpretat ions. Complicat ed a gglut lnat es such 
as Dorothia and  partly also B ig erina gra c ilis a re dlssolved feget h er w ith  t h e  
calcareous fa una. 



AGGLUT I NATED FO RAM I N I FER� IN THE PANNON I AN (LATE 
M I OCENE) OF THE V I ENNA BAS IN 

FUCHS, R.  & SCHREIBER, O.S. 

ÖMV-AG, Wien, Austria. 

17 

The Vienna Basin shows a ra pid cha nge in fa c ies during  the Late Neogene 
from marine condit io ns in the Ba den ian to  b ra c k ish fa c ies in the  Sa rmat la n  
a n d  f inal ly ol igohal ine fac ies i n  t h e  Pann on ian,  when t h e  sal in ity decreased 
to  7 ° I oo • Nea rly all genera of fo ra m in ifera became ext inct  at  the Sa rma
tia n/Pannon ia n  bounda ry. Only so me kummerfo rms of agglut inates survived 
in deeper parts of the basin in the Ea rly Pannonia n. 

Three d ifferent spec ies of agglut inated fora m in ifera w ere found  in boreholes 
in the Centra l  Vienna Ba sin and also in the Pa nnon ia n Ba sin : Mi l iammina 
subvelat ina , Trochamm ina k ib leri and  Bathysiphon together w ith Sil icop la 
centina (Thecam oebia n). This appea ra nce o f  en demic  agg lut inates i n  the 
Ea rly Pannon ia n  seems to  be of

. Strat igra ph ie importance throughout  t he  
Centra l  Pa ra tethys. l t  correla tes w ith the m ol lusc zon e  A (a ccord ln g  to  
PAPP, 1 95 1 )  which is eq uiva lent to  the M ilia m mina subvela t ina- Troch
ammina k ib leri-zone (JIR IC EK & SVAGROVSKY, 1 975) . 

References: 

PAPP, A.  ( 1 95 1 ) :  Das Pannon des Wiener Beckens.- Mitt .  Geo l. Ges. , Wien,  
" " v.  39-4 1 ,  99- 1 93, Wien.  

JIR ICEK, R.  & SVAGRO VSKY, J .  ( 1 975) : B iozones o f  b ra chy- to o l igo-hal ine 
m o lluscs of  late Tert iary in the Centra l  Para tethys.- in:  CICHA, I. (ed.) ,  
B iozonal div is ion of the Upper Tertia ry Bas ins of  the Ea stern Alps and 
West Carpath ians. - Geo l. Survey,  45-56 , Pra g ue. 
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Fig. 1 

Fig. 2 : 

l----'---.J 0 10 20 km 

Location map of the Vienna Ba sln. "See-Winkel" is the A ustria n 
part of the Pannonian Basin. 

Mlliammina subvelat ina VENGLINSKIJ; borehole KAGRAN 9 .  
9 1 5  m ,  eastern part of Vienna. 



BATHYAL AGGLUTINATED FORAM I N I FERAL ASSEMBLAGES F ROM 
THE EARLY NEOGENE OF THE FALCON BAS I N � VENEZU ELA 

GAMERO , M. L. Diaz de 

Escuela Geol. , Minas y Ge ofis. , Un iv .  Cen tra l, Caracas, Ven ezuela. 
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The Ol igocene a nd earl ier Miocene Sedimentation in the  Falc6n Basln 
(northwestern Venezuela) is of deep water, bathyal, facies. The dark g rey 
shales in the centra l  part of  th e basin corresp ond to the  Pecaya Formation,  
whi le  the coeval seq uence to the  ea st, th e lower part of the  Agua Sa lada 
Group , ist composed of brown c lays and marls. 

8oth these un its ca rry rich foramin ifera l faunas of  p la nk lon ie a nd calcare
ous benthlc assemblages, w ith some a gglut lnated forms. At  th e top  of  011-
gocene, wlth ln the Globigerina c ipero ensis Zone,  the mlcro fa una progres
sively deteriorates and disappears a ltogeth er. 1t is then rep laced by agg lut i
nated a ssemblages, w ith low diversity ones in th e lower Jevel  and rath er 
diversified ones, with over 15 sp ec ies, in th e upper pa rt. No calcareous 
b enthic forms a re found in  th ese assemblages, a lthough some p lanktonics 
are observed, ma in ly as internal molds. The a g glutinated a ssemblages occur  
everywh ere in  the basin at th is strat igraph ic Ievei, invo lving d ista nces of  
over 200 km, and mark an  important basin-w ide event related to a period of  
very rap id subsidence. 

The calcareous foramin ifera l mic rofaunas reappear in the  ea rl iest Miocen e  
(Giob igerinoides prim ord ius Zone) i n  t h e  Pe caya sha les o f  c entra l  Falc6n, but  
only in the Globigerinatella insueta Zone in Agua Sa lada (ea st FaJc6n). A 
hiatus b etween the Oligocen e-Miocene boundary and th e mlddle part of the  
Early Mioc ene is assum ed for th is reg ion. 

A secend Ievei  of agg lut inated assemblages of  virtua lly the same taxonomlc 
comp osition is found in th e Agua Salada sect ion at  the Early-Middle Mlocen e 
boundary. Th is event is rela ted to a deep prodelta environment. Th e delta lc  
sequence rapidly prograded over the  a rea , bu ilding a few f inger-like bodies 
of sa nd and si l ts su rro unded by deeper water clays bearing  th e agglutinated 
m icrofaunas. 

lt is of interest to document th e occurrence of th ese two Ieveis of a gg lu
tinated foramin ifera of very simila r taxonomic composit ion wlth in two widely 
d ifferent paleogeograph ic frameworks in the trop ical  Early Neogene of nor
th ern South America.  
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AGGLUT I NATED FORAM I N I FERA FROM THE CAMPAN I AN AND 
MAASTR I CHT IAN OF THE LUBL IN AREA CEASTERN POLAND) 

GAWOR-BIEDOWA, E.  

lnst . Geel.,  Wa rszawa , Pe land. 

This contribut ion presents n ew spec ies of a gglutinated foramin ifera ef th e 
su bfamily Telatynellina e,  n. sub fam. ,  (Litue lidae) a nd th e subfamlly Varse
vieninae, n. subfam. (Ataxophra gmiida e). Discribed a re al l  specles ef  the  ge
nus Spirop lectammina Cushma n, 1 92 7  (Textula ri ida e) ,  Trochammina Parker & 
Jenes, 1 859 (Tre chammin ida e) ,  Ga udry ina d'O rbigny,  1 839,  Heterostomella 
Reuss, 1 866 ,  Tritaxia Reuss,  1 8 60, Areneb ulimina Cush man, 1927, Dereth la 
Plummer, 1 93 1 , Ge ese lla Cushman,  1 9  33, Ple ctina Marssen,  1 8 78, Ataxe
phragmium Reuss, 1 860, Orb ignyna v.  Ha genew, 1 8 4 2 ,  Ve lesh in evella Le eb
lich & Tappan, 1 96 4  (Ataxophragmiida e) of the Campa nian a nd Maastricht ia n  
of the Lublin a rea. P lates w ith photog raphs are included, 
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EARLY CRETACEOUS  TO EOCENE AGGLUT I NATED FORAM I N I FE RA 
IN THE I ND IAN BAS INS AND THE I R  PALEOECOLOG I CAL AND 
STRAT I GRAPHie S IGN I F I CANCE 

GOVINDAN, A. 

ONGC (W. R.),  Ba roda , lndia 

Agglutinated benthlc foramin ifera l  fa unas of Ea rly Creta c eous to Eoc en e  
age  have b een rep ort ed f rom th e outcrop  and i n  t h e  sub surface  in th e India n 
basins. Th e earllest ass emblag e  of agg�utinated foramin ifera in the  Raghava
puran  shales (Ea rly Cre tac eous) in th e Godavari Ba sin consists of Ammoba
culites and Haploph ra gmoides. A similar assemblag e  has b een  reported f rom 
the Sriperumb udur beds in the Fa la r Ba sin. Th ese assembla ges a re of low 
generic and spec ies diversity w ith no p lanklonie forms. A mix ed assemb lage 
has been recorded in the basal  Uttattur  Group (A ib ia n) in the Cauv ery Ba sin; 
it conta ins agg lutinated and ca lcareous fora min ifera with smooth h edber
gellids. Agglut inated gen era p resent include Glomosp ira , Haplophragmo ldes, 
Reophax and Ammodiscus. Grey shales at Ka lla kkudy (Aib ia n) conta in varied 
agg lut inated foraminifera (Reophax, Spiroplect inata , Tritaxia, Trochammina ,  
Vern euil ina, a nd oth ers) with p la nklon ie a n d  b enthonic forms such a s  
Pleurost omella and Lent icul ina. A prominent agglutinated foramfn lfera l  
assemblag e  i s  present i n  th e green ish grey shale (Sa nton ia n  - Campania n) i n  
the w ells of offshore Pa lk Bay Ba sin. Forms present i n  th is section include 
Glomosp ira, Ammodiscus, Ba thysiphon,  Haploph ragmo ldes, Recurvo ldes, 
Trochammlna and Plectina. ln the w ells of Krishna - Godavari Ba sln , shales 
of Campa nian-Maa stricht ian a ge contain agglu tinated forms belanging to 
Reophax, Bathysiphon,  Ammobaculites, Ammodiscus, Ga udry ina, 
Trochammina and Haplophra gmoides in addit ion to calca re ous b enth lc and 
planklonie fo rms. Sediments o f  the Pa leocene-Eocene sect ion conta fn a 
mixed assembla ge of calcareous b enthic and p la nkton ic as weil a s  
ag glut inated forms including Bath ysip hon,  Rzehakina, Doroth ia ,  Glomosp ira, 
Saccammina, Textu laria , Ga udry ina , Spirop lectammina, a nd Cyclammina 
(Eocene). The distribution of agg lut inated foramin ifera l faunas in different 
basins, the varia tion in th eir wall stru cture and test siz e,  tageth er w ith data 
from other group s  of microfoss ils indicate that th ese a ssembla ges have a n  
extensiv e  paleobathymetric dist rib ution ra nging  from marg ina l  ma rin e  to  deep 
nerit ic condit ions. Fa ctars responsible for the observ ed dist rib utio n t rend of 
these assemblages a re suggested. Stra t igraph ica lly s ignif icant forms a re 
described a nd il lustrated in the present study.  
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EOCENE AGGLUTINATED FORAMINIFERA FROM THE CAMBAY 
BAS I N �  IND IA  AND THEIR PALEOECOLOG I CAL S IGN I F ICANCE 

GOVINDAN, A. & BHANDARI, A. 

Geol. Lab oratory ,  O NGC (W. R.) ,  Ba roda, lnd la. 

Jn the Cambay Basin , the Kalo!  Formation (Eocen e) is ch lefly a c lastic se
q uence conslst ing of shale, sandstone, slltsto n e  and c oal. Th e agglut ln ated 
foramlnlfera l  fauna has been studled fro m  shale samples cored from wells in 
the upper pa rt of th is formation from Ka lo! a nd a dja cent st ru ctures. Th e _as
semblage comprises spec imens b elonging to th e genera Haplophragrrioldes, 
Ammobac ulites, : Trochammina, A renob ullmlna, Karre riella , Vern eulino ides, 
and Boliv inopsls. The generic composition d lffers ma rk edly from that of th e 
flysch type "Rhab dammina fauna". Th e small to med ium siz e,  th e light amber  
to  dark g ray color, the  smoothly fin ish ed walls, the  p redominance o f  t rochold 
and mult iserlal fo rm s  in the a ssemblage,  f egeth er with the ra re occurren c e  of 
calcareous b enthic forms in some samples indlcate th e deposlt ion o f  th ese 
shales in a shallo w inner n erit ic sea (0-.30 m). Sin ce  t h e  enclosed sediment 
consists of da rk g ray shale w ith abundant o rga nic matter and pyrlte, th e 
enviro nment was apparently under  stagnant or slowly moving b ottom water 
w ith small q uantitles of d issolved. oxygen and h igh  C02c ontent due to  th e 
decomposition of o rganic material. Such red ucing c ondit ions are ldea lly su l
ted fo r the  gen eration of hydroca rbons. 



MODELS OF CENOZOIC FORAMINIFE RAL STRATIGRAPHY1 
CENTRAL NORTH SEA 

GRADSTEIN, F.M.,  Bedford lnst. of Ocea nogr. ,  Da rtmouth,  Nova Scot la , 
Ca nada 

B ERGGREN W.A. & KAMINSK I, M., Woods Hole Ocea nogr. lnst. , Wopds 
Hole, Massachusett s, USA. 

2 3  

A s  part of a lon g  term invest igat ion t o  better un dersta nd a n d  app ly a gglut l
nated foraminifera taxonomy,  pa leoecology a nd st ratigraphy in Paleogen e 
deep marine basins, we are studying the North Sea. The central North Sea 
accumulated Tert iary terrigenaus c lastic sed iments in exc ess of .3 km. Follo
w ing widesp read Da nia n,  neri t ic,  chalk deposition south of 60°N, the  basln 
underwent rapid differential subsiden ce with a p rln c lpally Pa leogene depo
centre in the north (Vik ing graben) and princ ipally Oligocene-Miocene depo
centre in the south ern half of Centra l  Graben. Mudstones p redominate, wlth 
deep marine c last ic fa ns in the early sta ge of sub sidence; in the Ekoflsk a rea 
post-Dania n  olistost romes occur. 

The mudstones harbour a rich a.nd d iversified flysch-type ag g lu tlnated fa u
na with over 60 genera and 1 00 taxa. The stra t igraphic distrib ut ion of th is 
fauna delineates the prin c ipal  depocentres, Paleogene in the  north and as 
young as Oligocene-Mioc ene in  the south .  ln  a la tera l sense, the fa una ra 
pidly diversified and increases sp ecimen a b undance away from the sh elf ed
ges of the basins. Genera l ike Cysta mmina,  Horm osina , Rzehakina and Re
curvoides a re more basinal taxa . Hydrodynamic sort ing locally c reates mo
notyp ic ntu rb id ite11 assem bla ges, rem in iscent of the ea rly invaders model. 
Basinal pa leo-water depth was or exceeded severa l hundreds of meters. 

The stra t lgraph ic d istribut ion of d isappeara nces of 1 42 benthon lc and some 
plankton ic genera , including over 50 a renaceaus ones in over 2 000 c utt lngs, 
sidewall cores and core samples in 2 5  exploratory wells, was analyzed uslng 
the RASC (Rank ing  and Sca ling), CASC (Correlat ion and Sca lin g in t ime) and 
DECORANA (Correspondence a nalysis) methods. For deta iled reg iona l  studles 
two zonat ions a re requ ired, on e empha siz ing Paleogen e a g glu tinated taxa 
when the North Sea was princ ipally open to th e north and a south ern on e 
w ith more Ol lgocene-Miocene ca lca reous taxa when the North Sea re ceived 
more Atlant ic influences. Th e genera lized Cenozoic North Sea z onat ion uses 
the RASC thresholds Kc = 8 and Mc = 4, wh ich mea ns that  zonal  taxa occur  
in 8 or.  more wells and each pair of taxa in 4 or  more wells. This leaves 4 4  
out of 1 42 taxa , including 2 4  a renaceaus ones. 

The 8 zones are: Subbot ina pseudobulloides zone - Da nia n; Trochammlna 
ruthven murrayi zone - Thanet ian/Seland ia n;  Alveoloph ra gm ium paupera 
zone - Tha net ian; Subbotina pata gon ica zone - Ypresia n; Cyclammina am
plectens zone - (Late) Eoc ene; Rota lia t ina bu liminoides zone - (Midd le) 011-
gocene; Globorota lia pra escitu la zealand ica zone - Early /Middle M iocene; 
Cassidulina teretis zone - Pliocen e/Quaternary. La rge, so-called in terfossil 
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d istances (using frequency of e ross-over b etween event s  f rom weil t o  weil) 
between the zones correspond to the most l ikely posit ion of log markers A 
through G as defined in the w ells by Morton and  Knox. 

As a result  we postulate reg iona l  h iatusses in Ea rly Oligocene and Mldd le
Late Miocene t ime. 



AGGLUT I NATED FORAM I N IFERAL ASSEMBLAGES I N  THE LATE 
JURASS I C: ZO NAL ASPE CT 

GRIGELIS, A. 

Geol. lns t . ,  Lith unian  Sc ientif ic Research ,  Vi lnius, Lietuvos TSR, USSR. 
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There wil l  be discussed a structure of shelf assemblages and  pecu lla rl tles of 
their distrib ut ion accord in g to pa leooceanog raph ic and pa leoecolog ic condl
tlons. A comparison of Subtethyan and Boreal a ssoc iat ions is given. 
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BIOGE OGRAPHY AND BIOSTRAT I GRAPHY OF SELE CTED LATE 
CRETACEOU S - EARLY TERTIARY AGGLUTINATED 
FORAMINIFERA FROM WEST AFRICAN BASIN S 

HAMAOUI, M. , SNEA (P) ,  Pa u, France 
CHIERICI, M . ,  AGIP S.P.A. , S. Donato Milanese, lta lia 
MEIJ ER,  M. ,  Bruxelles , Belg ium. 

Sixty-five spec ies of agg lutinated foramin ifera a re i l lustra ted and determ i
ned. The purpese of the study is to understa nd the rela tionsh ip b etween the 
paleoenvironmental events  and the agglut inated fora m in ifera d istribut ion in 
the West African ba sins durin g Late Creta ceous to Early Tertla ry tlmes. 

The stud ied ma terial comes f rom lvory Coast , Cameroon , Gaben and  Con
go-Angola basins. 

The stratigraph ic distribut ion of the studied sp ec ies show s  that the greatest 
number of the taxa a re flysch-type or deep-wa ter forms occurrin g in th e 
Campanian-Maastri cht ia n  in th e lvory Coast and Gab en ba sins. This is in res
ponse to the deep-water anoxis condit ions preva iling  in tha t a rea after th e 
Ca mpanian  tra nsgression. 

The scarc ity of species in the Middle Eocene, Late Eocen e, and Oligocene 
is related to  the  reg ional Late Eoc ene regression. Ag glut inated fora m in ifera 
w ith com plex internal  stru ctures oc cur  from the Ol igocen e  to Middle Miocen e  
i n  the Angola basin on ly. 



SECRETED CALCITIC MATRIX IN FOSSIL AGGLUTINATED 
FORAMINIFE RA? 

HANSEN, H.J.  & AB D-ELSHA FY, E. 

Geol. Jnst. , Mikropalaeont. Lab. , Un iv Copen hagen, Denmark .  
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For ms o f  the subfamily Pfen derin inae have been d esc ribed w i th  eith er a 
mieregra nu la r  or a n  a gglut inated wal l  s t ructure. Representatives (Pfenderina, 
Kurnubia and  Meyen dorf f ina) invest iga ted  w ith SEM demonstra ted a n  agg lu
tinated structure composed of  v ery small carbonate gra ins  inc lu ding cocco
l i ths. 

A representat ive form of the  family Globotextu lari idae, i. e. , Pseudomars
son el la, has a wal l  st ructure stron gly rem in isc ent  of that found in the Pfen 
derininae. 

Two spec ies of the  genus O rb itolina were examined beca use their larg e  
siz e,  genera t morphology,  and  p resenc e of "cellu les" rem iniscen t  of a lveolae 
in the ep iderma l  reg ion suggest that  t h ese forms had an a lga l  symbiosis. By 
ana logy w ith larg er l iv in g fora minifera on e m ight  expect  tha.t the a nimals re
ceived help in t h e  she ll construct ion p rocess f rom the  a lga e. The walls  of the  
two spec ies studied,  even the 3-5 �m th in cel lu lar  wal ls ,  were foun d to  be 
constructed of  agg lut inated carbonate g ra ins; some of  th ese g ra ins  cou ld  be 
ident i f ied as  coccol i ths. ln add it ion, g ra ins up to 0,5  mm occ urred in the re
g ion c losest to the  concave s ide of th e sh el l .  

Since recent agglutinated foramin ifera with a p rima ry sec reted ca lcit ic ma
t rix oc cur in warm , ca rbona te-rich en viron m ents  w e  stud ied form s f rom a 
para l lel fossil env ironm ent - nam ely th e Late Maastricht ia n  cha lk in Den 
mark .  

Rep re sentat ives o f  two gen era Orb ignyna and A taxop hra gmium were ex
amined. Th e observations strongly poin t towards a prima ry calcit ic cem en t  
which is, how ev er, re crysta l l iz ed a n d  appea rs massive. Th ese foramin ifera 
therefore d i f fer  in st ructu re f rom recent forms in which the  secreted c ement  
consists o f  un its in the size ra nge of 0,5 - 1 ,0 �m . Th e sm.a ll siz e of  t h e  pi:u
ticles ren de rs t h em part icu larly exposed to re crysta ll izat ion. 

Thus it is lik ely tha t prima ry secreted calcit ic c ement  ex ist e d  in fossil agg
lut inated fora m in ifera. l t  is , how ever, less com m on than a nt icipated ;  th is may 
b e  due to the fact  tha t  many ea rlie r works w ere based on l ight-m icrosc opy 
a lon e. 
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EARLY M I OCENE AGGLUT I NATED FORAM I N I FERA FROM THE 
BERMUDA ABYSSAL PLA I N: DSDP S I TE 603 
HART, M.B. 

Dept.  Geol. Sc iences, P lymouth Polytechnic,  Plymouth,  UK. 

Both DSDP Legs 9 3  and 95 a ttempted to dril l the Jura ss ie basement a t  Site 
603 in the Berm uda Abyssa l Pla in .  There was a major h ia tus recorded by 
each attempt  at  the site. This major lithological boundary between th.e un
derlying green ra diolarian c laystone (of Eocene age) and  the  overly in g,  yel
low-brown, silt-rich c laystone (of ea rly Mlocene age) Js located at 
6038- 1 5-4,  46 cm . Th e Lower M iocene Sediments  conta in abun dant  ich
thyol i ths but  l i t t le else. A few samples have y ielded well-preserved a gglut l
nated foramin ifera , incJudin g both simple tubes and p la nisp ira lly-coiled m em 
bers of t h e  Lituolacea. Data o n  their m inera logy and form o f  thelr cem en ta
t ion wil l  be presented. 



THE GENUS ARENOBULIMINA., AND RELATED TAXA., IN THE 
LATE CRETACEOUS CHALKS OF THE UK 
HART, M.B. 

Dept .  Geol. Sc iences,  Plymouth Polytechnic, Plymouth , UK. 
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This distinc t  gro u p  of genera and species is dist ributed throughout  the 
Chalk facies of  the  UK. Severa l dJstln ct  1inea ges can be identffled, and  these 
ca n be rela ted to maj or pala eoceanogra ph ic changes. As the  sed lment be
comes more sta rved of detrltal q uartz h lgh er in the su ccession the wall 
structure is modif ied and different strateg ies ca n be ldent iUed. Some groups 
beg in to use other detrita l materia l,  incfuding sp renge spicules. The various  
species described can  be used to ident ify a viable stra t igraphy tha t  can b e  
integ ra ted into a n  overa ll zonat ion based an benth ic foram in ifera, 
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A BATHYAL-TYPE AGGLUTINATED FORAMINIFERA ASSOCIATION 
FROM A SANTONIAN HIPPURITID PATCHREEF-LAGOON 
CAU STRIA) 

HÖFLING,  R. F. 

lnst. Pa läont. h ist. Geol. , Un iv.  München ,  FRG. 

Single small Hipp uri tes patchreef complexes occur  togeth er w ith assoc la ted 
reef environments in the La te Creta ceous Hochmoos Beds  (Sa nton ia n; Dica
rinella asymetrica - zone) of the Gosa u area (Sa lzka mmerg ut, Austria). They 
usual ly contain typical shelf-sea b en th ic assem bla ges (ca lca reous a lgae, fo
ramin ifera, "m icro"-gastropods; HÖFLING, 1 985). Th e dark,  sll ty,  approxlma
tely 20 �m th ick sha les of the backreef la goon of the Unterbreln patc h reef 
complex (NE Ru ßba ch) exhib it a pecu lia ri ty not usua lly found  in the gen era l 
palaeobathym etric situat ion : an ab normal  fauna of a renaceaus fora m ln lfera 
w ith taxa which are known from flysch-type series of the Late Creta ceous 
and Palaeogene and f rom the bathyal of  modern seas (e. g . HART, 1 983). 

Strongly represented a re "simple", tub ular  morp hotypes, especia lly Bathysi
phon and Reophax. These a re a lm est withou t excep tion a gglu t inated w lth  
idiomorp hic pyrite crysta ls. A lso presen t are Den droph rya , Ammodisc us a n d  
Glom osp ira ,  some w ith pyri te-f i l led tests. They are a ssocia ted w ith ataxo
phragmiids, nubec ulari ids, nodosa ri ids,  osangu lari ids and  smooth -sh elled os
tra cods which show no evidence of pyri t izat lon (post-mortem faunal m ix 
ture). T h e  Ast rorh iz ida e-Horm osin idae a ssoc iat ion o f  t h a t  type has been 
ident if ied for the f irst t ime in an Alp ine Lat e Cre taceous shallow marine de
posit ional  env ironment. 

The high amount of pyri te ind icates that a temporary a noxic situat ion w ith  
sta gnant bottom wa ter dominated in the la goon. Specia l  physlco-chem lcal  
condit ions (main ly l inked to Eh/p H) w ere responsible for the  subseq uent b io
geochem ical react ions. Th ese q uite probab ly favoured the bacteria lly ln lt la 
ted form at ion of p yri te w h ich collec ted i n  t h e  mud  of t h e  la goon floor. 

The immigra t ion of the bathyal-type agg lut ina nts into th is temporary ,  ex
treme b iotope m ight possibly have been throu gh the curren t  t ra nsporta t ion of 
small-sized specimens a nd/or intermed iate stages of th e foramin ifera 's l ife 
cy cle (gamonts, sch izonts) from the deeper re g ions of the sea. Th e h igh  in
div idual count suggests that the environmen t  was part icu larly su ita b le for 
Bathysiphon and Reophax. Accord in g to MOORKENS ( 1 976,  1 984) modern 
tubular Ast rorh iz ida e a re a lso k nown to ex ist in H2S-rich c lay ey m u d. 

The sha les w h ich overlie th e whole patchreef comp lex contain "norm al" fo
ram in ifera l faunas in typical shelf-sea a ssembla ges. 
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PALEOBATHYMETRY OF LOWER SELANDIAN CPALEOCENE) 
"FLYSCH-TYPE" AGGLUTINATED FORAMINIFERA� VIKING 
GRABEN� NORTH SEA 

JONES, G. 

Unocal Corp . ,  Seiences & Technology Division , Brea , Californ ia , USA. 

Thts study deals wlth lower SeJa ndia n (Pa leoc-ene) "flyscb-type" agg luUna
ted foram inifera recovered from s ix w ells in the  UK a nd Norwegia n Sectors, 
Viking Grab en ,  North Sea. The we lls are a lign ed in a tra nsect perpendicular 
to the graben axis and  represent a paleodepth gra dlent from t h e  sh elf edge 
to basin floor. In dependen t time control provided by a proprle tary palyno
morp h zonation indlcates the  w eil samples a re essentially isochronous. 

This study ( 1 ) docum ents the  changes in div ersity , taxonomic composit ion 
and  test m orp hology of the  "f lysch-typ e" assemblages with in crea sln g 
pa leowater depth;  (2) compa res  and  contra sts th ese changes with simila r 
p ublished data for modern deep-ocea n agg lut inated foraminifera ; (3) p re
sents plates of SEM p h otos. 



FLYSCH-TYPE AGGLUTINATED FORAMINIFERA FROM THE 
LIZARD SPRINGS AND GUAYAGUAYARE FORMATIONS OF 
TRINIDAD 

KAMINSKI, M.A., GRADSTEIN, F.M. ,  B ERGGREN, W. A. , GEROCH, S. & 
B ECKMANN, J.P. 

. 
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WHO I-MIT Jo int  Program in Ocea nography,  Woo ds Ho le Ocea nographic 
Institut ion, Woods Hole, Massa chusets, USA. 

Div erse f lysch-type agglut inated fora min ifera l  a ssem blages ( 1 05 species 
b elonging to  45 gen era) have b een iden t i f ied in Maa strichtia n to Ea rly Eo
c en e  sed iments of  Guayaguaya re a n d  L izard Sp rings Format ion of  Trin idad.  
These a ssemblages resemble f lysch-type assem bla ges f rom Labra dor, Po
land ,  West Greenland, and the North Sea.  Th irteen sp ecies documented by 
Cushman and Renz (1 946) a re synonymized w ith sp ecies in th e Grzybowskl 
col lect ion of f lysch-type fora min ifera from Pola nd. The systema tics of Cush
man and Renz are accord ingly revised a n d  supplem ented w ith  a ddit ional 
sp ecies. 

Factor analysis de lin eated three assem bla ges in Danian sedim ents of Weil 
G-287. The f i rst assem blage is dominated by the ep ib en th ic t ubular species 
Dendrophrya exc elsa a nd corre la tes w ith th e rela tive abun da nc e of Nutta ll i
des t ruempyi  and sedim en tologica l cri teria su gg est ing redeposit ion a nd sor
t ing from a deep,  dista l sou rc e. A secend a ssembla g e  consists large ly of 
small, f inely agg lut inated sp ec ies, a nd is assoc iated with b iot u rbated n onca l
careous shales interpreted as b eing in sit u. A th ird assem bla ge ls com prise d 
mainly of a taxop hra gmi ids a n d  l it uolids a nd corre la tes w ith the  abundance of 
Stensioe ina beccari iform is. This is int erp reted as in d icat ing re depos it ion f rom 
a sha llow er, more prox imal sou rc e. The d istribut ion of sp ecies in th e three  
fac tor assem blages is u ses to construc t  a paleobathymetric m o de l  o f  
flysch-typ e agglut inated fora m in ifera i n  sou th ern Trin idad,  a n d  th is m odel  i s  
compared w ith the pa leobathymetric d istrib ut ion of f lysch-type species in 
the Polish Carpath ia ns. 

Stra t igraph ie ra nges are compiled for 82 common ta xa in south ern Trin idad. 
Of these,  six possess isoch ron aus datum Ieve ls in oth er reg ions of the  North 
A t la nt ic or Tethys. 
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RESPONSE OF RECENT ABYSSAL AGGLUTINATED FORAMINIFERA 
TO PHYSICAL DISTURBANCE 

KAMJNSK J, M.A.  & GRASSLE, J .F .  

WHOI-MIT Joint Progra m in Oceanography,  Woods Hole Ocea nographlc In
stit ut ion, Woods Hole, Massa chusets, USA. 

B iolog ical theory pred icts that the d iv ersity of a bent h ic commun ity is a 
funct ion of the rates of d isplacement  and  the  freq uency of physlcal  d lstu r
bance resu ltlng in populat ion reduct ion. Both ob servat ionaJ a nd experim ental  
t echn iques w ere employ ed to assess how physica l environ menta l d istu rbance  
affects abyssal a gg lut inated fora minlfera . 

ln the Western North At la nt ic,  la rge  a reas of the  contin enta l rlse a re perlo
dlcally affected by streng bottom currents  creat ing "benth ic storm s" w hich 
can erode and re deposit the  surfac e  layer of the  sed iment. At the High En er
gy Benth ic Boundary Lay er Experiment site,  samples were collected to as
sess the effect  of b enth ic storm s on th e fa una l commun ity. The d iversity of 
the agglut inated foram in ifera l  a ssemblage was found  to be reduced w h en 
compare d  to a n  assem blage  from a more t ra nqu il a rea of cont in enta l rlse.  
The assem blage from the h lgh-energ y environment  consisted mainly of p ri
m it ive opportun ists, and conta ined a greater p roport ion of specles wh ich u t i
liz e coa rse materia l in the  constru ct ion of t h e  t est wall. 

ln an experiment in the  Pa nama Basin in wh ich abyssa l m u d  was art i f ically 
defaunated and benth ic organ isms a llow ed to recolon ize ,  the  agg lu tinated 
foramln ifera l fa una had not  completely re covered in t erms of  numb ers or d i
v ersity af ter  n ine month. Th e most opport un ist ic form s in both th e H EBBLE  
and  Panama Basin recolon izat ion experiments w ere spec ies o f  Reophax. Su 
prisingly,  ep ifa unal tubular  form s such a s  Rh izamm ina were not found to b e  
et fect ive colon izers. 

These results su ggest a pred ictab le response of agglut inated fora m in ifera l 
commun ity structure to physica l d isturba nce by streng bottom currents, a n d  
m a y  serve t o  increase our u n derstand ing  of the  pa leoecology o f  f lysch- type 
ag glut inated a ssem blages f rom Alp in e  reg ions. 



FLYSCH-TYPE AGGLUTINATED FORAMINIFERA FROM ODP 
LEG lOS � BAFFIN BAY AND LABRADOR SEA 

KAMINSKI, M.A. ,  STEIN, R. , GRADST EIN, F.M. , B ERGGREN,  W. A. , a nd 
LEG 1 05 SHIPBOARD SCIENTIFIC PA RTY 
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WHO I-MIT Join t Progra m in Ocea nography,  Woods Hole Oc ea nograph ic In 
stitution, Woods Hole, Massachusets, USA. 

A genera lized m odel for the occurrence of f lysch-type a gglutinated foraml
nifera in Ea rly Tertia ry sediments relates them to hydrogra ph Jc , a nd sed lmen
tologlcal properfies a ssociated w ith restricted bottom water c irculatlon 
a nd/or the rapid deposlt ion of f ln e-grain ed c last lc sedim ents, which Iead to 
reduc ln g  subst ra tes a n d  h igh  orga nic content (Gra dst e in a nq Berggren ,  
1 98 1 ) .  Recent dri llin g  at high-Jat itude sites on  ODP Leg 1 05 has  recovered 
diverse assem blages of  f lysch-typ e agg lut in ated foraminifera and  provides a 
fest of th is model. 

" 

Site 645 in Batt in Bay conta ins  ag glut inated fora minifera l  assembla ges in 
dark c lastic sedim ents of Miocen e age. At th is Site ,  pre limina ry sh lpb oa rd 
evidence show s a relationsh ip b etween the  ab un dance  of agglut ina ted fora
mlnifera and changes in  th e amount  a nd composit ion of  orga nic mat te r  p re 
served i n  t h e  sed iment .  Agg lut inated foraminifera l  a b undance m a y  be inter
preted as resp onding to changes in pa leoproductiv ity in Ba ttin Bay. 

Site 647 provides the f irst cont in uously-cored record of Eoc en e-OIIgoc en e 
pelag ic sediments in the  south ern Labra dor Sea. At Sit e 6 4 7, assembla g es of 
pre dom ina nt ly ag glut inated foram in ife ra are replaced by a ca lcareous b en 
thic assembla g e  in L a t e  Eoc en e  t ime. Th is faunai  turnever i s  essent ia lly com 
plete by the Eoc en e/O iigocene bounda ry ,  a n d  p recedes th e promin en t  re 
gional seismic ref lector R4.  Th e stra t igraphy of aggll,Jt inated foramin ifera in 
Site 647  wil l  be compa red with exis tin g zona tions,  a n d  the  nature of the  Late 
Eoc en e  faunal  turnever wil l  be presented a nd d iscussed in rela tion to pale
oc ea nog raph ic changes in La te  Eoc en e  to Ea rly Ol igocne  t ime. 
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A COMPARISON OF LATE TRIASSIC AGGLUTINATED FORAMINI
FERA OF THE WESTER N AND EASTERN END OF THE TETHYS 

KRISTAN-TOLLM ANN, E. 

Vienna 

ln order to eompare the  Late Tria ssie agg lut inated foramln ifera from various 
pa rts o f  the Tethys, typieal a ssemblages f ro m  the most western reg io ns, e.g. , 
from Hallstatt Lim estones of t he  Northern Calea re ous Alps a s  weil a s  f rom 
Late  Triassie Reet  Limestones of the Kuta -Formation in Pa pua Newgulnea 
from the most eastern reg io n w ere ta ken a s  examples for  th e whole rea lm . 
The remarkable result is that also w ith in th is b enthon ie group the  majority of  
taxa eorrespond  with ea eh other w ith in the rea lm. Th e rep resented a gglut l
na ted foraminifera a re distri buted thro ughout the  ent ire Late Trlassle, ln ad
d it ion to the  Tria ssie taxa the a ssemblage also eonta ins some representatlves 
deseribed for  the f irst t ime f ro m  the  Paleozo ie and Llassie. 



37 

PATTERNS OF AGGLUTINATION OF ARENACEOUS FORAMINIFERA 

LINDENB ERG, H.G. 

Geo l. Jnst. , Freie Un iv .  Berl ln , GFR 

The hypothesis is developed that a gglutinated foramin ifera fo llow g en etl
cally fixed pattern s  of  agg lutinat ion w h ere the Ievels of c onsta ncy in relat lon 
t o  a c ertain pattern (so- called factors) a re spec lf lc for  dlstlnc t  sp ec les a nd 
also attain supra specif ic taxono mic value. 

Severa l  d istin ct "factors o f  consta ncy" can be d iscriminated (a lttlough more 
may exist) : 

The consta ncy of a species w it� regard to c erta in prlnc ip les of  

- wal l  construction o r  to a certa in 
- chem ical composition of the  c ement,  

and the consta ncy of  a sp ecies in select ing agg lut inated materia l 

- in re lat ion to chemlcal  composit ion ,  
- in re la tion to  m o rphology,  
- in re la tion t o  gra in size. 

Each of this factors may occur w ith in a spec ies on d ifferent Ieveis f rom n il 
to extreme in unc o rrelated comb inations. Th e Ieveis of one  fa ctor  can b e  
d escribed as t h e  ab ility of  a sp ecies to deviate fro m a preferred ( o r  f ixed) 
m ode of agg lutinat ion. 

The combination of def ined Ieveis of  each fa c tor  may of descrlptive va lue 
for  the Interpretat ion of  b iocoenoses beyond the cha ra cterizat ion of dist ln ct  
sp ecies. Th e Ieve i  of  consta ncy fre quently i s  correla ted to  th e stab ility o f  th e 
bio tope. Thus, sp ecies with  h igh Ieveis of co nsta ncy in o n e  o r  severa l  factors 
will increase in frequency in stab le b iotopes l ike the  deep- sea. Sp ecles  wlth 
low Ieveis of constancy to a ny factor will abound in biotopes wlth low stab l
llty such as nea rsh o re enviro nments. Hom oeom orph spec ies  from d if ferent  
b iot opes wi th d istinct  fa ctor  Ievel  will have to  be treated as  d lstin ct spec les 
or subspec ies unless co-occurre nce  in the  sa me b iotope canl b e  verif ied. 

Examples for  this hypoth esis are g iven from various sourc es and c o nse
q uences for systematic s a nd taxonomy a re d iscussed. 
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D I STR IBUT I ON OF AGGLUT I NATED FORAM I N IFERA I N  DEPTH 
PROF I LES OF SOUTHERN OCEA N < KERGUELEN PLATEAU AREA ) � 
LINDENB ERG, H.G.,  Geol. lnst. F reie Un iv. B erlin ,  GFR 
AU RAS, A. ,  Geol. lnst .  Univ.  Tübingen,  GFR. 

Rec ent to subrecent  benthonic a gg lu t inated foramin ifera from four  a reas o f  
t h e  South ern Ocean a reund the  K erg uelen Plateau a re lnvestigated wlth re
gard to depth distribution and agglut inat ion pa tterns. Stre n g  d if feren ces exlst 
betw een the agglut inated faunas f rom d iatomaceous sedlm ents w est of  th e 
pla tea u and glac lal ma rin e sed im ents f ro m  the  slope of the  Anta rctlc Cont l
nent. Th e fauna of two a reas east and  n o rtheast of the  p lateau have �n Jn
termediate positio n. Major  ecologlca l inf lu en ces a re seen Jn the effect  of  se
d im entolog ical factors ,  ln th e satura tion Ievel of  caJclum carbonate, and Jn 
the nutrlent con dition of  th e b io tope. Sin ce th ese fa ctors a re funct ions o f  th e 
geograph lc posit io n and a re re lated to water masses, the  main d iffe re n c es 
between deep -sea faunas a re prima rlly in duced by th e ov era ll sltua tion o f  a n  
ocea nic area rath er than by depth o r  oceanogra phic fa cto rs J ike temperature 
or sa lin lty. 
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CAMPANIAN TO PALEOCENE AGGLUTINATED FORAMINIFE RA 
FROM FRESHWATER-INFLU ENCED MARGINAL MARINE < DELTAIC ) 
SEDIMENTS OF SOUTHERN EGYPT� 
LUGER, P. 

Techn. Univ .  Berlin, SF B 69, Berl in , GFR 

The fo l lowing p roblems w il l  be d isc ussed: 

- Description of different  low d iversity associa tions  of ag glut inated fo ra 
minifera of near-shore delta ic environments from th e south ern ba sln 
margin of Upper-Nile Ba sin (Western Desert ,  S Egypt). 

- First p resentation of Ammoastuta-assem bla ges f ro m  N Afrlca. 
- Comparison of th e Ammoastuta-assem blages w lth th ose of . re cent Mls-

sissippi  De lta ("Amm oastutetum in epta e" of HIL TERM ANN & TÜXEN, 
1 976). 

- Deduct ion of the (mixoha line) sa lin ity condit ions at the t im e  of deposi
t ion. 

- Dem onst ra t ion of th e enviro nmenta l rest rict ion of th e m ixoha lln e fora 
minifera.  

- Discussion on th e ef fects  of  sy nsed imenta ry or  early dia genetic deca l
cification on th e possib ilit ies of interpretation of o ry ktoco enosis (= re
lict assem blages). 

Referenc es: 

HENDRJKS,  F. , LUGER, P., KALLE NBACH, H. & SCHRO EDER, J. ( 1 984): 
Strat igraphica l and sedim ento logica l fra m ewerk o f  th e Kharga -
Sinn-ei-Ka ddab stretch (Western and so uth ern part of the  Upp er N lle 
Basin),  Western Desert, Egypt.- Berl. Geow iss. Abh. ,  Reihe A, v .. 40,  
S .  1 1 7- 1 5 1 , Berlin. 

LUGER, P. ( 1 985):  St ra t igraph ie der marin en Ob erk re ide und des Altt ertiärs 
im südw estl ichen Obernil-Becken (SW Ägypten) unf�r b esonderer s·e
rücksichtig ung der Mikropa läontolo gie, Pa löko log ie und Pa läogeogra
phie.- Berl. Geow iss. Abh. , Reihe A, Bd. 63,  1 5 1 s. , 2 4  Ta t. , Berl in. 



40 

LATE OLIGOCENE TO EARLY MIOCENE AGGLUTINATED FORA= 
MINFERA OF THE MOLASSE BASIN IN UPPER AU STR I A  

M A  YERHOFER, D. ,  ln st. f .  Pa läont.,  Unlv .  Wien,  Aust rla. 

Th e strat igra ph ical and  regional d istrib ution of  a gglutlnat ed fo ra mln lf era l a s
semblages was stud les in the  Mola sse Ba sin - t h e  Alp in e foredeep - in Upp er 
A ustrla. Throughout the Oligocen e-Ea rly Mio c en e  a cha nge ln the fa unal 
co mposition is ob served w hich is connected with the ba sin develo pment a nd 
fa c ies d lst rib utio n. ln the  Oligoc en e, the  Mo la sse Ba sln un derw ent a t ime of  
streng deepening with  s lumpings and turb ldlt lc sed im enta t ion;  a g ra dua l 
shallowing  occu rred in the  Ea rly Mioc en e. Th e materia l o rig ina t ed p red oml
na ntly from deep drill s it es. Gen era lly the number of sp ecles a nd in dividuals 
decreases gra dua lly fro m the Oligocen e  t o  t h e  Mio c en e. Th e relat ive  ab un
da nc e of the diff erent agg lu t lnated f o ra minlf era ,  h ow ev er, sh ows In div idua l  
ten denc les - e.g . ,  th ere i s  a n  opposit e  t rend i n  t h e  a b undance  o f  Bathy
slphon ta urinensis (dec rea ses f rom the Olig ocene t o  the Mio c ene), w hile B. 
f ll lf orm ls lnc rea ses. 

Th e Lower Puchkirch en Format io n is chara cteriz ed by  a g rea t amount  of 
forms su ch as Bathyslphon ta urln en sls,  Cy cla mmlna tenu lssima, C. a cut idor
sa ta ,  Ha plo ph ragm oides div.  sp. ,  Rhab dammina div. sp. , a nd Glo m ospira 
cha roides. 

ln the  Upper Puchk irchen Formation Bathyslphon f i l ifo rmis, B. ta urin ensis, 
Cy clammina t enu issima,  Ha plophra gm oldes div . sp. ,  Crib ro stomofdes sub g lo
bus, and Ka rrerlel la sp. a re domina nt. Th e maln forms ln t h e  Hall Forma tion 
a re Bathysiph o n  f ilif ormis, Ammodisc us inc ert us, Crib rost omoides subglob o
su s, a nd Va lvul lna f lexil ls. 
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AVAILABILITY OF D I SSOLVED SILICA A ND IRON � AND 
APPROPRIATE PHYS I COCHEMICAL CONDITIONS FOR TEST
CEMENT SECRET I O N  AND PRESE RVATIO N � AS PROBABLE 
ECOLOG ICAL PARAMETERS FO R THE OCCU RRENCE OF THE 
"PRIMITIVE " AND SOME OTHE R AGGLUTINATED FORAMINIFE RA 

MOORK ENS, Th. L. 

F rom a review of num erous  publish ed data o n  present-day occurren c es of 
agg lut ina nts in fo ramin ifera l  a ssemblages,  it appears that the "p rim it ive" ( i.e.  
the n o n-septa te Amm o disca c ea,  Astro rh iz ida) a nd some oth er agg lutinants, 
b elang ing to the (mu lt i loc u la r) Lituo lacea,  preferab ly l ive b elow wa termasses 
(or as  infauna in interstit ital wa ters e.g. of  d eep-sea red c lays) w h lch a re 
co nsiderab ly richer in d issolveds il ica a nd iron-hydroxides than a vera g e  o c ea n  
su rfac e waters. 

This ob servation is conf irm ed by th e study of  "a gg lut inated fo ramin ifera-fa
cies" in the foss il re c o rd .  My own observa t ions  a re main ly ba sed o n  Me
so -Cenozoic microfaunas fro m NW Europe (North  Sea a n  a djacent  a reas) ,  
but  they are a lso corro bora ted by numerous I it e ra ture data o n  o ther a reas. 
ln deed , fo ram inifera l  assem b lages c onst isting predomina ntly of a b ove men
t ioned agg lufinated form s  a re known to o ffen occur  in  red o r  brown sta in ed 
dep osits conta ining auth igenic min era ls of prec ip ita ted iron-hy drox ides a nd 
-oxides (o r fheir d iagenetic deriv af es) such as I imon ite, h ematife, g o eth ite, 
pyri te, marca site ,  and  posssibly g laucon ife, o r  in o rgan ic-rich d ep osits  in 
wh ich relatively h igh conc entra f io ns  o f  adso rbed metals can occur. Gen era lly 
the sed im ents of "agg lu t inated f o ra m -fa cies" a re sil ic eous (offen with pre
servaf ion o f  sil ica-wall ed mic ro foss ils) and fhey a re offen p o o r  in carb ona tes, 
buf som e are co nnected to d eep -wat e r  red I imestones (Scag lia rossa). 

Since  the ab ove me ntion ed agg lu t inated fo ramin ifera l  groups a re ma in ly 
those which a re known to store si l ica a nd/or  iron-oxides in th eir test �ce
ment , it is thought that th is s t reng  co inc idence  of these - f o ramin ife ra a n d  of 
iron- rich/si l ic eous dep osits is not fo rtu it ous  b ut that th ere may be a d irect 
ca usa l l ink :  ln o rder  to b u il d th eir test ( 1 )  th e avai lab il ity of th ese two materi
als  in the d isso lved sta te and (2 )  appropria te ph ysicoch emical cond it ions  f o r  
them to be sec reted /p rec ip ita ted as  t est-cement,  m a y  b e  im porta nt eco lo gi
cal and preservat ional  paramet ers for the environmenta l  d ist rib ution of th e 
aggl utinants. 

The physico chem ical cond it ion s go vern ing iron a nd si l ica d isso lut ion/prec i
p itat ion a re reviewed. ln "n o rma l" sea wa ter  (= av erage  su rface ,  wei l  c irc u
lated, o cea n wa ters) the two mat eria ls a re very poorly rep resented a s  t ra c e  
elements. 

D issolved sil ica is a lways undersa turated in seawater, (a s m ost of it is ta ken 
up by d iato ms, rad io la ria , si l ico f lag el la tes and  sil ic eous sp onges) ; however it 
is known to be somewhat  b etter (but gen era lly st i l l  undersa turated) repre-
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sented in :  
(a ) the  deep ocean wa ters w here it is m o re o r  less cont inuously rep lenish ed 

by vo lcan ic/hydroth ermal, a n d  wh ere it occurs a lso in the  ln terst l t la l  wa 
ters of the "red clays", 

(b ) b ot tom and interst i t ial waters of d ia tom-rich sed iments  o f  the shall ower 
a rct ic a nd a ntarct ic co ld wa ters , 

(c ) "upw ell ing"  waters , as de riv ed from t h e  d eep sea , a n d  t h e  o rganic rich  
dep osits t h ey overl ie, 

(d)  "outwell ing"  f resh- to  b ra c k ish riv er-waters, mixin g with sea water  (f lo
cu la t ion/collo ids) in la goonal, estuarine  and p ro d elta lc environments. 

ln deed silica d isso lut ion  and pre c ip itat ion is st rong ly d epen dent o n  th e p H  
cond it ions a n d  i t  i s  p ract ica l ly the reverse o f  carb onate disso lut ion/p re c ip ita
t ion.  

Dissolved i ron a lso is to  be  consldered as  a t ra c e  element  in "normal" sea 
water, as  in th ese h igher pH-Eh cond it ions, its so lubil l ty product  is very low. 
How eve r, in lower pH cond it ions m o re d issolv ed iro n can b e  present a nd lt 
can be t ra nsp ort ed as ions, o r  a lso as ch elates, in o rganic m olecules in th e 
fo l low ing environments: 

(a) the deep -sea "red/b rown c lays", wh ere iro n-oxides a re known t o  p re c i
pita te  n ea r  the sed iment-water In terfa c e. Deeper down in t h e  "p H min l
m um zone" of the surf ic ia l  sed iments  it may b e  rem ob ll lzed,  a n d  c a n  
m ove upwards w ith the interst it ia l  wa ters to  the sed iment-water I n te rfa ce 
w here i t  i s  again prec ipita ted .  

(b) some other co ld water masses (a rct ic/a nta rct ic) o r  th eir deriva tives  su ch 
as the "upwell ing wa ters", ac id ic/nu t rient-rich wa ters whlch o ften  c a n  
t ranspo rt high er iron concent ra t ions,owing t o  th eir l ow er pH ( ion lc lron )  
a nd o rganic mat te r  co mplexes (a dso rb ed iron). 

(c) riv er wat ers (havin g a lower pH) often ca rry c onside rab ly higher l on ic 
iro n conc entrat ions (or adsorbed to h u m ic componen ts) . 

From the  above it appea rs that p rec isely these wa ter  which genera lly c o n
tain somewhat h igher sil ica a nd iro n  concent ra t ions of ten c o in c ide with envi
ronments preferred by the above ment ioned a gglut inat ed f o ram in lfera . They 
comprise b oth ox idat ive low-pH environments (e. g. deep sea-red c lay envi
ro nment) ,  and d isa erobic o n es ( low-oxygen,  o rganic-rich enviro nments) oc
curring under  sem istagnant water ma sses. 

As a work ing hypoth esis it is postu lated that  the availab ility of d lssolved Fe 
and Si (a nd the physicochem ical p lex us l inked  to th eir d isso lut ion or p re c lp i
ta t ion) may be d i re ct ly l inked t o  the  occurren c e  of those a g glut inated f o ra
minifera.  

ln  orde r  to  check th is hypoth esis it i s  re comm ended that  in fu tu re eco lo
g ical and pa leoecolog ical stu dies att ention be paid to  the conc entrat ion of 
th ese two materia ls. 
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Moreover i t  is thought that s im ila r physicochem ica l condlt lons o ccurrlng  in 
the subsurface (mainly th e pH and Eh cond it lons a re m ea nt) may be resp on
s ible for  the post-mortem changes (ea rly dia gen esls) w lth in f o ramin ife ra l  as
semb lag es, esp ecia l ly in chang in g  th e agg lut. versus  calcareous b en th lc 
(A/CB) foram. ra tio : 

(a) Disso lution of ca lcium carbonate in Jow -pH, co 2-rich  waters d ecreases 
the am ount of  plankton lcs and, calcareous b enthlcs versus agg lut lnants 
(examp les: deep-sea "red c lays" occurrin g below CCD,  and  sta gnant o r
ganic-rich environments in th e sha llow er rea lms). Jt may Iead to th e typl
cal "agg lutinated foramin ifera fa cies". 

(b) Disaggregation of th e c h it inaus organ ic mem brane  and/or of si l ica and 
Iren-oxide c ements (pH-I inked) may decrease the  n umber of agg lutinants 
versus calcareous foraminifera (examples: Re c ent/Quaternary agg lut l
nants in surf lc ial dep osits of the de eper pa rts of Balt ic sea; re c ent Gloml
sp lra faunal patches in Gulf of Mex ico which a re not preserved ln th e 
subsurfac e). Jt may Iead to f ora min ifera l  a ssem blages cons ist ing  p redoml
nantly or ent lrely of calcareous p lankton ic and b enth lc f oramln lfera ( Ro
tali ina) and  those ag glutinated foram inif era wh ich  inc lude  ca lcareous c e
m ents. 

In thls paper an extensive b ib liography is g iven for  a ll above discussed 
case-hist ories and th eir geochem ical cha rakterist ics. 
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LATE CRETACEO U S  DEEP-WATER AGGLUTINATED FORAMINIFERA 
FROM THE NORTHE RN APPE N NINES 

MORLOTTI, E. 

lnst. Geol. Univ. Parma, lta ly 

Deep-water agg ii.Jt inated foraniin ifera from the  Se lig nano a n d  Monte Cassio 
Flysch (north ern Appennines) were st udied. Calcare ous nannofoss il data in
d icate that the Se lig na no Flysch is entire ly Early Maast rlcht la n  Jn age, 
w hereas the base of Monte Cassio Flysch spans th e Late Campa nia n-Ea rly 
Maastrichtian  interval; both formations a re w idely consldered to have b een 
deposited n ea r  o_r below the carbonate compensation depth. 

Forty-seven layers in the Sel ignano Flysc h and twenty layers in th e Monte 
Cassio Flysch,  interpreted as possible hem ipe lag ic deposits, were sa mpled; 
a ll the agg lutinated foramin ifera in 1 0 g  of  d ried residue were sorted and  
c la ssified. The  micropa leonto log ical  ana lysis led  to the identlf ication of six
ty-four and thirty-seven spec ies respectiv ely, belonging t o  the  famllles 
Astrorh iz idae, Ammodiscida e, Horm osin ida e, Lituo lida e, and Textula rlidae. 

The f irst two fam llles a re b y  far the m ost represented: Baty siphon b ro sg e l, 
Rhabdam mina cylindri ca, R. la t issima, R. rob usta , a nd Rh lzammlna Jnd lvlsa 
a re always present and ab undant, wherea s Bathysiphon vltta , Den drophyra 
excelsa ,  Trochammino ldes conglobatus, T. coronatus, and  Kalam opsls g rzy
bowsk ii a re fa irly comm on. A sin gle massive occurrence ( 1 2% and  4 9% o f  
the  tota l assem blage) of Rhabdammina discreta wa s observed in  b oth se
quences, 

A strik ing inverse correlation was found b etween the tota l fa unistic abun
dance and the calcium carb onate content of the sam ples; the  high est abun
dances (and h ighest sp ecific diversit ies) c losely match th e lowest ca rbonate 
values (fro

'
m 0% to  6%). This suggests that un dersatura t lon not  only a llowed, 

but  also favoured th e l i fe and num erical growth of agg lutinated deep -water 
foramln ifera a ssemblag es. 

This observation is by no means an a ssumption,  but rath er on ly a ten ta t iv e 
w ork ing hypothesis to be tested through furth er analy ses of coeval d eep
-water seq uences. 



AGGLUTINATED FORAMINIFERA FROM THE UPPER PART OF 
THE uDOGGER-SANDSTEIN u CAALENIAN/BAJOCIAN) OF THE 
FRANCONIAN ALB CNORTHE RN BAVARIA � GERMANY) 

MUNK , Ch. ,  ln st. Paläont. ,  Un iv.  Erla ngen, GFR. 
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The sediments of the "Doggersa ndsf ein" of the  Fra ncon ia n  Alb form a se
quence of m ostly f in e-gra in ed ,  yellowish sa ndstones with lntercalat lons o f  
iron-oo litic seams, calca reous sa ndstones a nd c lays. The ma ln sou rc e  a rea 
of the sediments was the Bohemian Massif. The sedlmenta ry a rea was subdl
vided into small local basins and sw ells. The "Doggersa ndsteln " sequences 
rep resent a marg inal sh elf environment.  The fossil content ls genera lly poor. 

A more c layey sedim enta tio n  took p lace  in som e  re gtons in th e u pper parts 
of the  "Doggersandstein" (Hauptrötelhoriz ont,  boundary Aalen la n/Bajocla n). 
Only thls upper parts conta ins foramin ifera .  Th e b enthic fo ra m in ifera l  a ssem
b lages conslst predomlnantely (with on ly ra re calcareous elements) o r  exclu
siv ely of agg lutinated form s. The g en eric and spec ies  diversity of  the agglu
tinated assembla ges is very low (ab out 7 gen era with 8 species) ,  a lth ough 
abundance of individuals may b e  very h igh  in some sections. Th e a ssembla 
ges are domlnated by  genera with simple wall structu res (Tolypammina, 
Amm odlscus, Amm overtella , Reophax, Tro chammina, Hap lophra gm o ides, 
Amm obaculites). 
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FORAMINIFERAL DISTRIBUTION IN MIDDLE J U RASSIC TO 
EARLY CRETACEOUS DEPOSITS I N  SPITSBERGEN 

NAGY, J.,  Jn st. Geol. ,Un iv.  Oslo , Sweden . 
BÄCKSTRÖM, s. , Sa ga Petroleum , H� rvik,  Norway. 
L(Z> FALDLJ, M. , Arabia n  Gulf Explor. Comp. , Benghazl ,  Libya. 

Three sections coverin g th e Janu sfj ellet Formation (Bath onla n  to Ha uterlvl
an) in centrat Spitsb erg en have b een a na ly sed for fora mln ifera.  Th e forma
t ion consists genera lly of  dark to b lack sha les. Th e faunal sequence  is subdi
vided lnto 1 1  a ssembla ges representin g a p reliminary b lostrat igraphical 
f ramework .  The assemblages consist m ostly of ag glu tln ated species; the  
m ost common genera are Ha plophragm oides, Tro cham mlna, Glom osp lra, a n d  
Ba thyslphon.  · 

The b lack shale facles developed in the lower part of th e formatlon has  
TOC values commonly b etw een 3 a nd 8% and conta lns the Iew d lvers lty 
Haplophragmo ides-Trochamm lna a ssembla ge. Th e upp er pa rt o f  the fo rm a
tion has a Iew to Interm ediate TOC content (m ostly > 2.5%) assoc iated w lth 
lncreased faunal  div ers lties a nd contain s  lo cally sign if icant a m ounts of cal
careous foramlnlfera .  Fa una and lith ology su ggest normal  marine to deep 
shel f  a nd delta-influ enc ed sh elf condit ions for  th ese dep oslts. 



THE FOSS IL FORAMIN I FERA OF THE TERT I A RY BAS I N  OF 
VI E N NA . REVI SION OF . THE MONOGRAPH BY ALC I DE 
D ' ORB I G NY ( 1846 )  
PAPP, A. ,  lnt. Paläont. Un lv.  Wien,  A ust ria {post mortem) 
SC HMID, M. E. , G eol. Survey of A ust ria , Vienna. 
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Alcide d 'Orb igny's  w erk on the· tossil f ora minlfera of the  Vlenna B a sln Mlo
c en e  wa s on e of th e m ost importa nt ea rly publicatlons ln mlcro pal eontolo gy. 
Th e original materia l was c ol lected by J.  v. Ha uer in the  outcrops a roun d 
Vlenna a n d  sent to d 'Orb ig.ny for  det erm ina tion a n d  desc ription. He m entlo
n ed that this was th e rich est fa una of fora min ifera ever found ln a ny c oun
try. 

Th e foramlnlfera a re descrlbed f rom the ma rin e Mlddle Mlo c en e  of Vlenna 
Basln (Badenla n  sta ge), ma inly fro m  the  n ea r- sh o re fa cies at  Nußdorf a nd 
Grinzing as weil a s  f rom the  deeper water c lay n ea r  Ba den. Addit io na l  mate
rial comes f rom the endem ic developm ent of th e Sa rmatla n, b ut also f rom 
Bult ur  {Ruman la)  and  Ta rnepol (Uk ra ine). 

According to  the facies d evelopm ent, o nly sha llow water f o rm s  of a gg lut l-
nat ed fo raminlfera a re descrlb ed: 

Amm obaculltes a gg lut lna ns 
Ma rt lnot lella communis 
Ga udry lna may erla na 
Sp lroplectln ella ca rinata 
B ig en erina agg lu t lnans 
Textularla d lv.  sp.  

Th e revlslon of th e 228 specJes provldes n ew descript lons ln pa ra llel c o
lumns ln b oth Germa n  and  Eng llsh ,  a nd is accompa nied by more t ha n  one
hundred p lates of SEM mlcro graphs  and rep rints of o rig ina l f lg ures. 
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THE SUPERFAMILY LITU OLACEA IN THE MIDDLE AND LATE 
CRETACEOU S OF SE POLAND 

PERYT, D. 

Zakla d  Paleobiol. , P o l. Aka d. Na uk.,  Wa rszawa, Poland. 

Th ls study p resents the main results o f  a n  investlgatlon o n  th e spee tes of  th e 
Superfam ily Lltuolaeea from th e Middle and  Late Cre ta e eous epieont tn ental 
sea of SE .Po land. Tw enty-nin e sp eeies o f  the fam ll ies Textula rl ldae, Troeh-
a mminidae, Ataxophragmiida e  a nd Pavonit in ida e a re ideritifled. · 

Speeies of the  fa mily Ataxophra gm iida e t u m ed out to be t h e  m ost lmp o rtant 
elem ent of  the  agglut inated a ssemblages. Th e st rat igra phie d istrlbutton of 
these speeies is eontro lled by a ssoeiated p la nklonie fo ra m ln ifera ind ex
-fo rms. Th e p rineipal speeles a re eonslde red in terms  of th elr taxonomy, 
evolution, and b iost ra tlgra ph le va lu e. 
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SOME INTERESTING TYPES OF AGGLUTINATED FORAMINIFERA 
IN THE COLLECTION OF THE NATU RAL HISTORY M USEUM IN 
VIENNA 

RÖGL, F. , Na turh ist. Museum Wien, A ust rla 

The foraminif era l c ollect ion of the  Natura l  Hist ory Museum in Vienna g oes 
back over 200 y ea rs w ith first acqu isit io ns of nummullt es a nd a ss ll lna s. Th e 
f lrst lm portant type c ol lect lon  was that of Flehtel  & Moll ( 1 798). ln la ter y ea rs 
comparatlve types of desc riptions  w ere d onated by d 'Orb lg ny & Ha uer 
( 1 8 4 6),  Reuss ( 1 845), Sta che ( 1 866), Ha nt k en ( 18 68) a nd Neugeb oren  
( 1 8 6 1 ). Th e ma in pa rt o f  the  well-preserved mat eria l was depos lted  by Kar
rer, who w ork ed h ere a s  a free sc lent ist. Th e seco nd lmporta nt pa rt ln t h e  
c ollect ion w a s  t h e  mat erial describ ed by  Reuss. His c ol lection w a s  sold t o  
t h e  m useum by his da ughter i n  1 8 9 1 . lt c o nta ins 4 003  nos. o f  Tertla ry a n d  
1 8 39 nos. o f  Cretac eous a n d  o lder fora minif era, as  w eil a s  h is ost ra co ds. Al
together, 32 1 2  types may be  found in th is col lect ion.  Unfo rtunately the ca
talogue for thls co llection was lost, a nd only v ials w lth  numb ers of sln gle 
sp ecles a nd assemblages in an u nsyst ematic o rder a re a t  ha n d  t o day. 

Addit ional lmportant col lect lons inc lude those fro m  the Austrla n Nova ra Ex
pedit ion ( 1 857- 1 859), e.g .  New Z eala n d  fa una s, a n d fro m  t h e  A ustrla n-Hun
garla n Northpole Ex pedit ion describ ed by  Bra dy ( 1 88 1).  B ra dy a lso d onated 
th e larg est c ol lectlon of c ompa ra tlve sp ec lmens of the Ca l lenger Ex p edit ion 
outside the B rit lsh Museum. 

From th ls mat erial a f ew spec les a re re-exa min ed and revlsed: 

Opercu llna creta c ea REUSS, 1 8 4 5  
Cornu splra hoernesl KA RRER, 1 8 6 1 
Trochammina proteus K A RRER, 1 865 
Haplophra gmlum c ra ssum REUSS, 1 8 67 
Rhab dogonlum mlnutum REUSS, 1 867  
Vern eullna c reta c ea KARRER, 1 8 70 
Ga udry lna cra ssa KARRER, 1 8 70 
Pleca nlum roscldlum KARRER, 1 8 70 
Sty lollna la pugy ensis KARRER, 1 8 77 
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AG GLUT I NA TED FORAM I NI FERAL ASSEMBLAGES I N · THF M I DDLE 
M I OCENE OF THE V I E NNA BAS I N  

RUPP, Ch. , ln st. f. Pa läont. , Un lv. Vienna, A ustria 
FUCHS, R. , . .  
SCHREIBER, o . ,  OMV-AG, Vienna, A ustrla. 

ln a study propos.ed by the A ust ria n Min era l  Oil Compa ny (ÖMV- AG) c o n
cern ing the paleo ec ology of b enthic fora minifera of the  mlddle Ba denla n  
(Middle Mioc en e) o f  t h e  Vi enna Ba sin (Matz en O ilf ield) a nd a dja c ent  a rea s 
(Walb ersdorf,  B u rgenland), the  a gg lut inat ed fora mlnlfera proved to b e  of 
ecologlcal s lgn lf icance. 

An R-mode clust ering a nalyses (spec ies clust er; rea llocat lon c lust erln g 
analyses ba sed cm a n  unw eig hted Pa ir Grou pln g Meth o d  usln g avera ges -
SNEATH & SOKAL, 1 9 7.3) of the tota l b enth ic fa una (50 sp ecles g rou ps, ba
sed on gen eric Ievei a n d/or  ob served c o-occu rrenc es) rev ea led severa l  
clust ers composed ma inly o r  exc lusively o f  a gg lut lna t ed f o ra mlnlfera .  

One c luster i s  b uilt up o f  th e spec ies g rou ps: Peloslna + f il if orm agg lut lna
ted fo ra mln lfera and Textularla ea rla ndl  + R eophax na nus. Both T. ea rla ndl  
and R. na nus a re found today in great er numb ers ln o r  n ea r  a reas w lth  h ig h
er  f reshwater lnt lux (la goons, est ua ries, o r  de ltas). Thus  CULVER & B UZAS 
( 1 98.3) des ig na ted T .  earla n di a s  ln dicative fo r  t h e  Mississlpp l  Mouth Fa c les. 
Jn Ma tz en area these foramln lfera were ab unda nt in a sim ila r fades (Pro d el
ta, lndlcated by th e tota l fa una and sp ora dica lly hig h numb ers of a llochtho
naus thecamoeb ia ns). 

Another cluster of  a gglut lnated fo ramin ifera c onslsts of three g roups o f  
species: Amm oscala rla (A. tenulma rg o) + Ammoma rg lnu llna , Trochammlna + 
?Trltaxls and  Eggerella (ma in ly E. scab ra). Most of th ese f o ra mln ife ra a re eu
ryhallne and  of fen found in a reas w lth high numb ers Jn f ront  of rlver-m outh 
systems (Misslss lppl delta, Rhone  d elta) a nd p robably p refer  nutrla nt-rlch 
b lotopes. These a gg lu t lnat ed fo ramln ifera also f it to t h e  p lcture of a d elta- ln
f lu enc ed sh elf a rea such a s tha t  p resent in the Ma tz en o ilf leld. 

Th e g en ra Saccammina, R eo phax (excl. R. na nus), Ha plophragmo ldes + 
C rlb rost omoides + Alv eo lophra gmium + Discammina a n d  H et erolepa b ulld u p  
the  n ext dust er. Most a re st enoha lin e; the  a gglut lnat ed fo ra mln lfera such a s  
Reophax, Crfbrostomoldes o r  D lscamm ina a re consldere d  t o  p refer  Jower 
t empera t ures. Thls . a ssociat ion wa s ma inly found  in sedlm ents of th e o uter  
n erlt lc a nd to  a lesser deg ree in  midd le  n erlt ic sediments of  the  Matz en a rea. 
Gen era such a s  Textu laria (excl. T. earla n di) a n d  B lg en erina + Ga udry lna + 
Ka rreriella + Cyllndroc lavulina w ere grou ped into one c luster  dominated b y  
typ lcal calcareous sh elf-fora mln ifera (Q ulnq ueloc ullna , Reussella , Elph ld lum, 
Ha nzawala, Non io n  a n d  others). 

The g en era Splroplectammina + Semivulv u lina + Ma rt inot iella w ere a sslg n ed 
to a clust er of ca lca reous fora minif era ma inly foun d ln bathyal  depths (C ib l
cldoldes, A ng ulogerina, Uvlgerina, Pul lenia ,  Spha eroidina a n d  oth ers). 
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Th e a gglut inated M il iammina fusca was link ed w ith  the  genus Haynesina t o  
o n e  clust er. B oth a re found t oday a s  euryhal ln e elements of  Inn er n erit ic a n d  
a re offen foun d t ageth er i n  hyposa lin e enviro nments. Wlth t h e  exc ep tlon of 
Ammon ia and A ub ignyna th is c lust er is ra th er isola ted f rom the other specles  
gro ups. 
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STUDY OF THE RECENT AGGLUT I NATED FO RAM I N I FERA FROM 
THE MOTR I L-NER JA L I TTORAL REG I ON J  SPA I N  

SANCHEZ A RIZA, M.d.C.  

Dep t. Zool. Co legio Univ .  Ja �n, Spa in. 

Eight re cent agg lut inated foramln ifera sp ec ies f rom the Motri i- Nerja ll t tora.l 
region of Spa in are stud ied. They beleng to the  genus lrid ia ?,  Reophax, 
Sp irop lectamm ina, Textula ria , Bigenerina, Trochammina, and Eggere lla?. 
Th elr characterist ics, d istrib ut lon,  and the math ematical d lstance  d1 k b e
tw een each pair of sp ecies in re lation w ith the  tota l re cen t  benth lc fo lamln l
fera of the zone. and w ith depth are stu died. d i k is determ in ed from th e re
lat ive frequencies in perc ent .  Th e consta ncy an'd ab un dancy In dices a re a lso 
eva luated. 



ENVIRONMENTAL ASSOCIAT I ONS OF BAFFIN ISLAND FJORD 
AGGLUTINATED FORAMINIFERA ASSEMBLAGES 

SCHAFER, Ch.  T. & COLE,  F .E. 

Atlantic Geoscience C entre , Da rtmouth,  Nova Scotia , Canada. 
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The total popu lat ion of  foramln ifera (agglut inated p lus calca reous) observed 
in the m odern sed iments of 10 a rct ic fj ords  (67-800 m water depth) located 
along the east coast of Baff in ls land avera ges 54  spec ies of  wh ich ab out 
85% are agglut inated forms.  Textularia ea rla ndi is the dominant species ln 
f ive of the fjords located north of la t itude 68°N, Sp irop lecta mmina b ifo rmls 
and Trochamm ina na na dominate in four  fj ords south of la t itude 70°N, The 
perc enta ge of agg lut inated sp eclmens ls poorly co rre lated w ith o/o s i l t  ( r  = 
0.3 1 , P = 0.05) and water depth (r = 0.33,  P = 0.05). Reophax arct ica and 
s. b lform ls percenta ges shows an  Inverse relat ionsh ip to  bottom water tem 
perature .  The percentage d istrib ution o f  Trochamm lna nana Ist comparable 
gen era lly to that of Textularia earla ndi  and tends to  be hlgh est ln the deep 
(400-800 m) basins that are cha ra cteristic of  these fjo rds. 

Common factor a nalysis (R-mo de) was run on a matrix of n in e  en viro nmen
ta l variables and 36 agg lut inated sp ecies that have mean abun dances 
of .>0. 1 %  in th e 63 sa mple suite. Severa l  d ist inc t lv e fjo rd ba sin sett lngs and 
one fj ord sil l env lronment were identified : th e ind igenous a ssembla g es of  the 
n ine m ost abundant spec ies a ppear to be contro lled by a comblnat ion of  one 
or more subst rafe texture and watermass cha racterist ics. Th e d is t rlbut ion of  
Rec urvoides turb inatus is posit ively correlated to the tota l ag glut inated spe
cim en percenta ge  ( r  = 0.37, P = 0 .05) a nd c ould re f lect a spec ies interrela
t ionship.  This association i s  further supported by th e re lative ly h igh  correla
t lon (r = 0.49, P = 0.05) of R. tu rb inatus (total  perc enta ges) a nd the  c oncen 
trat ion of liv in g agg lutinated spe c imens p e r  cc o f  w e t  se d im ent. 
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DEEP-WATER AGGLUTINATED FORAMINIFERA IN THE 
NORTHWEST ATLANT I C  

SCHRÖDER, C. 

Dept. Geol. Da lhousie Univ .,  Hal i fax, Nova Scot ia ,  Ca nada. 

Recent deep -water ben th ic  fo ra m in ifera were a na lysed from 2 5  b ox-c ores 
taken on the  Cont in en ta l  Rise off Nova Scot ia , th e South ern Berm uda Rlse, 
and Na res Abyssal Pla in. Th e sa mples cover a depth ra nge  f rom 2225 m t o  
5779 m .  Approxlm ately 265  sp ecies inc lu d lng 1 0 4 agg lu t inated taxa (re Ja ted 
to  10 fam il ies) were ident i f ied.  Th e agg lutinated taxonomy stresses morphe
type va riab ility as  a fun ct ion of sedim ent-type. Cla ssical deep-water co llec
t ions by H. B.  Bra dy, E. Heron-AIIen,  A. Ea rland,  and J.A, Cushman served 
as taxo nomic mode l  and were c rit ica lly reexa m ined. Th e perc enta g e  of ag
g lut inated fora min ifera is inc reasin g progre ss iv e ly with depth.  Contour cur
ren ts strong ly infl uence the nature of substra fe wh ich in turn influ enc es th e 
comp osit ion of the fora m in ife ral  community. Th e reg ion below the  axis of the 
Western Boundary Underc u rrent  (WB UC,  2 700-4000 m )  is subject  to  w inn
owing  processes wh ich results in an  increa sed foramin lfera l  number and  a 
high sp ec ies d iversity. Fra gile agg lut ina ted sp ec ies su ch a s  Rh izammina a l
gaeform is seem to prefer zones w ithout  major current activ ity and  c onse
quent ly dom inate on the upper Nova Scot ia Rise (2200-2500 m)  ab ove the 
zone of WB UC and in abyssa l re g ions. The mid dle rise ag glut inated assem 
b la ge ,  l iving on a coa rse g ra ined su bstra te, is chara cteriz ed by coarse gra i
ned taxa such as Hypera m m ina sp . 1 ,  Rhab dammina sp . a nd A strorh iza cra s
sa tina and  c o mp lem ented b y  sp ecies w ith ro b ust, sp h eri cal tests such as Cri
brostomoides subg lobosus, Rec urvo ides sc it u lus, and Tro chammina c t. g lob i
ge rin iform is. Agg lu t inated sp ec ies such a s  Reophax sc orp iu rus, Reophax b i
locularis, Psa mmospha era fusca, and  La genamm ina tub ulata a re non-selec
t ive in  the i r  choice o f  wa l l ma teria l. Th ese sp ecies ref lect the sed iment  sub
strafe , resu l t ing in a la rg e in tra sp ec i f ic va riab i l ity. Th e agg lu tin ated a ssem 
blage on the Nares Abyssal P la in is cha ra c terized by a fra g ile n etw ork of 
del icate species of the fam ily Kom ok iacea.  Oth er common abyssa l species 
are Aderco tryma glom erata ,  No del lum membra naceum,  Amm omarg in u lina 
fol iacea ,  and Cy stammina ga leata. Resu lts su gg est that agg lu t inated forami
nifera are more lik ely contro lled by th e sub st ra fe  tha n by wa terma sses. 
Depth ra ng es, pa rt icu la rly of non-select ive taxa , a re extended a t  th e lower 
I imi t  by comparing w ith pub lish ed data.  

Th e vert ical cha nge in sed iment in  the  upper 30 c m  is compared w ith 
changes in the ag glut inated fa una. Th e effects of se lect ive preservation,  
chem ica l  so lubil ity of the ferru g inous campeund in the  cem ent  of  various  
sp ec ies and sh if ts  th rough t ra nsp ort a n d  re w ork in g proc esses are refle cted i n  
the vert ica l d istribut ion of the agg lut inated a ssem blag es. Based on test con
struct ion and dep th d istrib ution patt ern agg lu t ina ted sp ecies are ra nked in to 
three major c lasses re f lect ing fossi l izat ion p otent ia l .  



LATE EARLY CRETACE OUS AGGLUT I NATED FORAM I N I FE RA 
OF THE POL ISH LOWLANDS 

SZTEJN, J. 

Jnst. Geol., Warszawa, Poland 
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Thls contribution provides Information on the  paleogeograph ica l implication 
of selected ag glut inated species of  foramln ifera f rom th e P ollsh Lowla nds, 
Plates a re included, 



58 

ON THE VAR IAB I L I TY OF SOME RECENT AND FOSS I L  
u CLAVUL I NA u  SPEC I ES 

WEIDICH, K.F. 

lnst. Paläont. h lst. Geol.,  Un lv.  Münc h en ,  GFR 

A Recent fora m iniferal  fauna y ielded a ri ch assemblage of "Ciavullnas". 
Most forms ca n be ass igned to th e spec ies d lffo rm is d ' Orb igny, m exica na 
Cushman, a nd tri carlnata d 'Orb igny. A la rg e  number of Intermed iate  form s  
between these th ree "sp ec ies" c ou ld b e  found.  

ln  fossil microfa unas, "Ciavulina" spec ies a re ab undant ln b oth samples and 
I Itera ture (e.g . ,  Upper  Creta ceous, Lower  Tert ia ry).  Th ese a ll n eed revislo n 
because, considering a certa in va riab ility , severa l  "spec ies" fall into sy nony
my. 

Although we do not  know the ca uses for such h igh varlab llity , th ls pheno
menon a galn Ieads to a d isc ussion of the spec les concep t  in foramln lfero lo
gy. 

We should rem em ber the conservative v iew on fora m in ifera as  d ld our  c ol
leagues at the  end  of the  1 9th c entury. 
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SHORT I NTRODUCTION TO THE GEOLOGY OF AU STR I A  

F. Rög l, Naturh lst. Museum Vienna. 

LANDSCAPE 

The Aust rla n Iandscape is of  great va riety b ut domlnated by the ' lon g  W- E 
stretchlng m ounta in ra nge of the Ea st ern Alps. Th e w est ern a nd c entra l  pa rt s  
show glac lat ion locally a n d  have p eaks  exc ee d ln g  .3000m. Th e h lg h est 
mounta ln, the Gro ßg lockn er w lth  3797m ,  l ies in the Hohe Ta uern, Th e h elgh.t 
of the m ounta ins decrea ses to the ea st, and  the  Alps t u rn to a NE d lrect lon, 
c ontlnu lng  ln the Ca rpathla ns. Th e low lands o f  the  Alp in e  f o red eep ext en d  to 
the  north  a nd surreund the h illy tria ngle of the B oh emia n  Ma sslf. 

lnt ram ounta lnous ba slns, part lcu la rly the Vlenna a nd the  Sty rla n Basln, a re 
sunk en in the Alpin e b elt. Th e ma in river  syst em of the Da nub e dra lns C en
tral  Europe lnto the B lack  Sea. Only a sma ll w est ern pa rt of A L1st ria ls c on
nected to the Atla ntic by the Rhin e. 

TECTONIC UNITS (F igure 1 -2) 

The north ern pa rt of A ust ria b elon gs to the B oh em la n  Ma sslf, a deep ly ero
ded rel ic of the Va risclan mounta in syst em. Meta morph ie roc ks and  g ra nlt es 
of Precambria n  and Pa leozoic age preva il. Sin c e  the Perm ia n, ero slon ha s 
ta ken pla c e. Th ls un lt cont inues to the so uth o n  the sub su rfa c e  a s  the ba se
ment of the Molasse Zone. 1t developed into the Alpin e fo red eep sin c e  t h e  
La t e  Eocen e and co nsist s of  c last ic ma rin e and  f luvia tile sedlm e nts  u p  t o  
4 000 m i n  thickn ess. D isco nt inuous M esoz o ic (J urassic-Creta ceous) a nd 
very ra re Late  Pa leoz oic sed im ents a re preserved a s  ero slo na l relics o n  top  
of the  crysta llin e ba sem e nt. Th e south ern parts  of th e Mola sse  are stro ngly 
dist urb ed by the ov erth rust of t h e  Alps in the N eo gene. 
Th e Helvet ic Zone: borders in co ntinuation of th e West ern Alps a s  a na rrow 
strip the north ern ma rg in of the Ea st ern Alps. Fu rth er to the  ea st it is o ver
th rust, appea ring on ly in w lndows and  in the  fonn of the  Gresten Kl ippen 
b elt. Th e facies a nd st ra t igra ph ical  ra nge change f rom w est t o  ea st, 

The Flysch Zon e: to the  south c o mp rises a complex of sa ndst o nes, marls a nd 
clays w ith turb idlt ic sed im enta tlon,  pa rtly b elow the CCD. lt is ov erthru st o n  
th e Helv etlc Zone. To the w est l t  cont inu es i n  the  West ern Alps a nd to  th e 
ea st in the Ca rpa thians a s  far a s  the Ukra in e. lt is t erm ed the  Rh eno-Danu
b ia n  Flysch. This zone is considered as  the younger (E. Creta c eous t o  Ecc e
n e), shea red- off sed im enta ry cover of the  Pennin ie Zone. 

The Penninie Syst em : of the West ern Alps cont inues b elow h igher t ecton ical  
un its  of the Ea st ern A lps, appea ring in la rg e  w indows a lo n g  the c entra l  ax ls  
of the Alps. Th e most promin ent among these is  the  so-called Tau ern Win
dow.  Gen erat ions of  "napp ists" a n d  "a ut ochthon ists" fou ght over  thls stuctu
re. Th e Pennin ie Zone c omprises a c ry sta lli ne  (Pre ca mb ria n? and  E. Pa leo
zo ic)  ba sem ent, the "C entra l  Gn eiss", and a cover of Late Pa leoz o ic to M e
soz olc metasedim ents. A ll series un derw ent Alp in e m eta m o rph lsm. 
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Th e A ustro-Aipin e Syst em : rep resents a n  lnt erna lly compllcated a n d  Jmb rlca
ted nappe system thrust fro m the so uth a n d  superlmposed on a ll ab ove
- m entio n ed zones. Tw o or th ree (Upp er-,  Mlddle?-, Low er-Aust ro-Aip ln e) 
t ec t on ica l sub units have a cry stall in e basement a n d  a d ist inct Pa leo
z oic-Mesoz oic sed im enta ry cover. The North ern Ca lcareous Alps f.o rm  a 
M esozolc I imestone b elt more then 500 k m  long a nd up to 50 k m  w lde  a long  
the  northern flank of the  Alp in e  ra nge (a n d  c o nta in m o re tha n  6000 
reg lstrated caves). ln the  south th ey a re co nnected w it h  a un it of Pa leoz o lc 
roc ks, the "Gra uwackenzon e", d ipping north under the  Ca lca reous A lps. 
Th ese un its b elen g t o  the  Upp er A ust ro- Aipln e  subsyst em. Th e Gra uwacken
zone and  the crysta llln e basem ent tagether wlth the Low er a nd M iddle A us
tro -Aipine form the "Centra l  Zo ne" of the Ea st ern Alps. 

Th e Southern Alps: a re separa ted f rom t h e  A ustro-Alp ln e syst em by th e 
"P eria driatic L ineament-fa ult". Th ey exh ib lt a Pa leoz oic to M esoz oic se
dim enta ry seq uence and  cont inu e in the  Dinarides. 

SCHEMATIC STRUCTURAL MAP OF AUSTRIA 

� .  o .  Si:.�:�3 10 !EE3l .. 
� .  � .  ITJ]) " OIIJ .. 
� 3  - ·  llllliiiii .. . ..  
� .  - ·  mmm " 
0 &  

Fig. 1 :  Schematic structural map of Austria (afler P. BEcK-MANNAGETTA 6: A. MATURA, 1980). 1-4 ""' Bohemian Massif; 
1 = Post-Variscan sedimentary cover; 2 = Moldanubian Zone; 3 = Moravian Zone; 4 = Bnvarian Zone; 5 "" Tertiary basins; 
6 = Subalpine Molasse; 7 = Hclvetic and Klippen Zone; 8 = Flysch Zone; 9 = Metasedimentary rodts of the Penninie Zone; 
10 = Crystalline basement of the Penninie Zone; 1 1 - 1 4  = Aumo-Alpine Unit ; 11 = Permomesozoic in North-Alpine 
faeies; 12  = Palacozoic; 13 = Pcrmomcsozoic in Central Alpine facies; 14 = Crysmlline basement (" Altkristallin"); 15 "" Per
momesozoic of the Southern Alps; 16 = Palacozoic of the Southcrn Alps; 17 = Periadriatic intrusivc masses; 18 "" Neo-gene andcsitcs and basalts. Cross-scction sec fi�. 2. 

(frorn JANOSCHEK & M A TU RA, 1 900) 
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ln t ra m ounta ln basins developed du ring the Neogene in the  Alp in e-Ca rpa
th ia n  na pp es. Th e m ost w ei l  known (due to ext ensive  eil a nd gas explora
t ion )  i s  t h e  Vienna Basin. l t  i s  an  a symet rlca lly E- SE dippin g, pu ll-a part basin , 
dow nfa ult ed in th ese na ppes a nd f il led b y  more t ha n  5000 m of marin e and  
la cust rine  Neogene sed iments. Th e a utochthonaus seq uenc e o f  the  Molasse 
Basln ha s b een  drll led in the d eep w eil Z lst ersd orf ÜT 1  a t  a depth of 7 1 00 m, 
b elow the  A lp in e  nappes (Ringhofer, 1 986).  A sec end la rg e  Neogene Basin is 
the  Sty ria n Ba sin in the SE, a ba y-lik e ext ension of the Pa nnon ian  Ba sin. 
Wlt hln t h e  Alps, small basins conta in ing I ig n it e  fo rma tions of Ea rly to  Middle 
M lo c en e  a g e  a re develo ped. 

A U S T A O - A L P I  U N I T ---. SOUTHEAN i ALPS 

s .  

-

Fig. 2: Sehemarie cross-secrion of thc Eastern Alps along the linc Linz - Klagenfurt (modified after S. PREY, 1 976; for 
exact position of the cross-section sec fig. 1). I = Extra-Alpine basemcnt of the Bohemian Massif; 2 = Molasse Zone and 
intra-Alpine Tertiary (post-upper-Eocenc); 3 = Hclvetic Zone and Klippen Zone; 4 = Flysch Zone; 5 = Metasedimcntary 
rocks of the Penninie Zone; 6 = Crystallinc bascment of the Penninie Zone; 7- 1 1  = Austro-Alpine Unit: 7 = Gosau 
Formation; 8 = Permomesozoic (unmetamorphic) in North-Alpinc facies ; 9 = Palacozoic (lew-grade meramorphic); 10 = 
Permomesozoic (lew-grade metamorphic) in Central Alpine facies; I I  = Crystalline basemcnt ("Altkristallin"); 12-14 = · 

Southern Alps: 12 = Permomesozoic; 13 = Palaeozoic; 14 = Crystalline basemcnt. 

(from J A NOSC H EI< & M A T U RA, 1 980) 

PALEOGEOGRAPHIC D EVEL O PM ENT SJN CE J URA SSIC TIME: 

Th e a im of t h is ex curs lon program is t o  dem onst ra t e  agg lu t ina ted foramin i
fera ln the  Thetys a nd Pa ra th etys  rea lm. Th ese f o rm s  a re st ro ng ly co nnected 
w lth c last lc sedlm e nta t ion in  t he  Flysch a n d  Mo la sse ba sin s, wh ere the rlch
est assembla g es occur  in  t h e  La te  Cretac eous t o  Eoc en e  a n d  La t e  Olig oc en e 
respect lvely. A reco nst ruct ion of Alp in e ba sin s d evelopment is g lv en by  
Fa upl ( 1 978), ba sed on t h e  i deas  of Ob erha user ( 1 9 68) and  pla t e  t ectonic 
models of Frisch ( 1 9 77). Th e evolut ion of Mo la sse Ba sin is d iscussed b y  
Wag n er (this paper) .  

L ias-Dogger: Fig .  3-5 

ln  t h e  Jura ssie a marin e t ra n sgression ex tended t o  t h e  no rth  on  th e Euro
p ea n  platform ,  sta rt ln g w it h  pa ra lle  coal  fac ies in the Grest en Beds. Th e 
Penntn ie g eosync lin e b egan t o  develope a s  a sepa ra t e  oc ea n  ba sin. Th e 
rif t ln g  was accompa nied by coa rse calst ic Sedime nta t ion. Th e la rg e  A us
tro-Aip lne Tria ssie ca rb ona te p la t form w ith  its south ern frin g ing reefs 
su bslded to  pelag lc  sed lme nta t ion  depths. 1t is b ordered by sub ma rin e 
sca rp b reccias in the n o rth. 
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Ea rly Creta c eous: F ig. 6-8 

Th e rift ing shif ted fro m  the  south ern to the n o rt h ern Pennin ie zone. Th e 
ba sin was a cont inuat ion of t h e  Va la is-t rough of the  West ern Alps. ln th ls 
ba sin the  Rh eno-Danub ia n  Flysch Z o n e  wa s developed. Th e d iff erent  
ba sins w ere sepa ra t ed by long W- E t ren din g sil ls. Th e south ern ma rg ln of  
t h e  European plat form (H elv et ic Zone) sub slded w ith  c o nc u rr�nt calplo
n ell ld- and  ra diola ria- l im estone  sedlmentat ion. 

Lat e  Creta c eous: Fig. 9 

ln Mid-Creta ceous t im e  t h e  south ern Penn in ie t rough was sub ducted 
c o nt inuously. Th is re sul ted in a n  el eva t ion of t he  north ern pa rt of the  
A ust ro-Aip in e p la te  w ith  cont in ental  c rust and Penn inie ophlol lt h es, t h e  
so-cal led "Rumunian-si l l". Connected w ith t h e  pre-Gosavia n ov erthrust s, 
Sed im enta t ion c eased in t h e  a rea of t h e  Calcareous Alps b ut sta rted 
a ga in in the Co niac ian w ith  sha llow water deposit s  in the  Low er Gosa u  
format ion. ln t h e  Campa nian th is a rea was fo rm ed lnto f lysch t rou ghs b y  
th e cont lnu ing subduct lon in t h e  Penn inie sy st em. Th e A ust ro-Aip ln e 
napp es cont inu ed t o  th rust no rthwa rds. 

Pa leogene: Fig. 1 0  

ln the  Flysch Zone and Gosa u ba sins, Sedimenta t ion cont inu ed unt il t h e  
Eoc ene. l n  t h e  sou th ern pa rts of t h e  Helvet lc Z o n e  (Uitra h elvet lc), sedl
menta t ion t ook p lace  pa rtly below the CCD. Th e Helvet lc sh elf rose in 
the Paleo c en e  b ut subsided aga in in the Middle Eoc en e  a nd wa s a ga in 
subj ec ted t o  pela g ic  Sed im enta t ion. ln t h e  La te  Eoc en e, t h e  a rea of t h e  
Alp in e  foredeep - t h e  Mo lasse Ba sin - w a s  incorp o ra t ed in to  th e rea lm o f  
the  Helvet ic sea . 

From t h e  Ol igoc en e  onwa rds a n ew sy st em develo ped in C ent ra l  a n d  Ea st ern 
Europe: the Ollg oc en e-M io c en e  Pa ra th ethy s (Rögl  & St ein in ger, 1983). At  
the  end of the Ea rly Mioc en e  the sea w ith drew from the Alp in e fo redeep, th e 
Ja t ter b ecomlng f ll led b y  f lu via t i le sediments. ln t ramounta ln ba slns d eveloped,  
and in  the  La te  N eogen e  t h e  ris in g A lps  fo rm ed t h e  mo dern la ndsca pe. 

Gen era l  g eological info rma t ions: 

Ja noschek & Matura,  1 980 
Ma tura & Summ esb erg er, 1 9 80 
Ob erha user, 1 980 
Tol lma nn, 1 9 76, 1 977, 1985 
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Figs . 3 - 1 0: Paleogeographic evolution of the Eastern Alps in context to the plate t ectonics 
of the Western Mediterronean (figs. 3 - 4, 7 - 10 from Faupl, 1 978; figs. 5 - 6 
from Frisch, 1 977; NKA = Northern Calcareous Alps). 



F ig .  7 

z ' i[  a: ..J  UJ q:  ID ,._  o :g  

........ 
/ ; 

l 

,;.
····· 

TIEFERE UNTERKREIDE '-t 
·-·-

·
�:z�;

··· .
.
. .

. 3_( WIE� MUnchen . 

/ 
/ 

/ 
/ Turbiditsori•n 

B r ec c ien · 

Fig .  9 

CAMPAN / MAA
'
STRICH T 

/ / 

/ 

/ /  

/ 

/ 
/ / 

Turbidit'Serirn 

Brtttltn 
Buntm•r go l-und Couchos === Raug•s-Entwo ck l ung 

CENOMA N  

/ 

M\inch�n 
• 

/ 
/ 

/ 

--...... """'--._ 

F ig. 8 

\ ...... , _( 
� ... \ ·······''•·.:::: 

Linz ·· 
;, WIEN 

__ ;.·' . 

'i1W�!�� ��.: .. �.���'- - -
Brtccien 

==: Buntmorg�l-u. Couchos 
===. Rouges-Entwicklung 

F ig.  1 0  

PALEOZA N - EO ZAN 

/ 
/ 

/ 
/ 

· ----. -.-. 

Li�/; · · . _-- . · 

Turbid i tsori•n 

Brecci tn 

----=- B����:;�����k����hos 
Paliiogon•r Lithothamn' �n . 

" f f g u rl•l 





67 

EXK U R S ION  A� June  26� 1986 
V i enna Woods and V i enna Ba s i n  

Rout e: 

STOP 1 :  

Vi enna (Ma ria Th eresien Pla tz) - Sieverln g - Höh enst ra ße, 
l<a hlenb erg - K lost ern eub urg - ÖMV AG gas  f ield Höf le ln - Ha
g enba chklamm - Do pplerh ütt e  - ÖM V  AG deep w eil Ma u
erbach 1 - Da mmbach q ua rry - hig h way A 1 / A2 1 - Alla nd -
Helenenta l - Baden So oss - Vi enna. 

* Wien XIX., Siev erin g ,  no rth  of Sieverin ger  St ra ß e, o ld  q uarry 
Gspött g rab en West. 

* Flysch Zone, Sievering Beds, Late Maa st richt ia n  
* Ref erenc es: Fa up l & a l. ,  1 970 

Kern, 1 9 77 
Pl öchinger & Prey, 1 9 74 (po int 1/ 1 )  

A succ ession of sa n dstones ( 1 -7 m th ick), clays, a n d  marls presents t h e  
ent ire ra nge o f  f lysch  phenomena such as g raded  b ed d in g �  Ioa d ca sts, rippl e  
ma rks, a n d  tra c e  fossils. Th e outcrop  was  st u died i n  deta il b y  Fa upl & a l. 
Th e agg lut inated fa una (see f lg 1 1 ) comprises typlca l Late Creta c eeus - Pa 
lee gen e a ssem bla ges of la rg e fenns de mlnated by Psa mme siphenella , Den
dre ph rya, and Recurve ides. Amen g the !a rger  f e ra min lfera, Orb ite ides a nd 
L ep iderb itoides a re re- dep osit ed. Seme rew o rk in g  ef g leb etruncana s  wa s 
ob served.  

Th e roa d co nt inues a len g the  Erb senba ch  in Siev ering  Beds a nd a pproa
ches the basis o f  the Ka hlenb erg Na ppe w ith  Mid-Creta c eous sedim ents. 

STOP 2:  

* WienXIX. , Siev erin g,  va ll ey of  t h e  Erb senbach, 1 ,5 km NW of the vii
Ja ge. Stop at  the roa d b ridge,  pathway alon g the ea st ern ba nk ef  t h e  
Erb senba ch f o r  500 m ;  outc rop  a t  the  sma ll b ridge en  t h e  w estern 
bank. 

* Flysch Zone, basal Ka hlenb erg Na ppe, Ga ult F lysch,  Mid-Creta c eous. 
* R eferenc es: Plöch inger  & Prey, 1 9 74 (po int Vl/2) 

B lack-grey, green ish grey and l ight grey Ia minated clays a nd c layst o nes 
w ith thin lay ers of f in e-gra in ed san dstones, d ippin g st eeply N-NNW. Only 
agglut inated a ssem bla ges w ith  Reophax m inutus, Pl ect o recurvoides a lt er
na ns, Derothia f il if e rm is, and  Trocham mina g lob igerin ifo nn is. Cemm on p y rit l
z ed ra d iela ria. 

The Höh enst raße  ce nt inu es in Ka hlenb erg B eds (Sa nton-Ca mpan) w it h  g rey 
ma rls a nd sa ndstone  lay ers. No good outcro ps. 
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F ig. 1 1 :  Sievering, Gspöttg raben West. Assernblages a nd frequenc es of agglut lnated foro
m i n ifera ( Faupl & al.1 1 970 ) .  

Kahlenb erg , t erra c e  of the h otel :  sig ht seeing p o int  w ith b est v iew of Vienna. 
East of the Flysch Zone  t h e  Vienna Basin opens o n b oth sldes of  t h e  Da nu
b e. Under a good vis ib l ity  the ea st ern b o rder  w ith th e Le itha g eb irg e a n d  
Smaller Ca rpath ians ca n b e  ob served.  Th e coast lin e o f  t h e  Middle M ioc en e 
sea formed a flat t erra c e  alo n g  the  f o tt h il ls  of t h e  Ka hlenb erg. To t h e  S a nd 
SW, Vienna ls su rrounded by Pl elst o c en e  terra c es. 
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Ro ute descends t o  K lost ern eub urg ,  the cap ital of t h e  Bab enb ergs ( 1 1 06-
- 1 1 5 6) w ith  a mona st ery dat in g f ro m  t hat  perio d. Th e ma ln b ull d lng Js in a 
baroq ue style em ulat ing the  · Esc orial. Th e roa d  to Tul ln c rosses t h e  Gre ifen
st ein Na ppe of the  Fly sch Z o n e. Ba sed on na nnofosslls, t h e  Greifenste in 
B eds b elon g to the youn gest f lysch sedim ents (Middle Eoc en e) b ut a re po o r  
i n  fora m in if era. 

THE GAS FIELD HÖFLEIN 

P. Seifert, ÖMV-AG, Vi enna 

Höflein 1 foun d natura l  ga s  w it h  an underly in g l iq uid p ha se of  hydroca r
b o ns. El even other ex plo ra t io n dril l in gs def in ed t h e  I im i ts  of the  f leld. lt has 
a n  ext ension of nea rly 1 2  k m2 b etw een the  v llla ges Ha dersfeld a nd Höf le ln 
a n d  t h e  river Da nube, no rthw est of Vienna. 

The gas-bea rin g  reserv o ir at a depth of  2750  m is t h e  "Dolo q ua rz-a renlt se
rle" on top of t h e  D o gg er seq uenc e. This sediment consist s of  sa n dy d oloml
t es w ith  porous c hert lay ers. Th e w hole M eso zo fe seq uenc e ls st ruct u re d  by 
post-Jurassie fau l ts  w lt h  a NE-SW t ren d (see f ig 1 2). Th erefo re the gas-b ea 
ring  column i n  the ex plo ra t ion drill i ng  va ries b etw een 20 a n d  70 m.  Höf le ln ls 
the 'tlrst gas f leld w ith  an economic va lu e  w hich was found ln the A utoch
thonaus  M esoz o ic b elow th e o verth rusted b elts o f  t h e  Alps. 

Ref erenc es: Grün, 1 984 

NW 
KPNDENSA TLAGERST Ä TTE H öFLE IN 

SE 
WÄS CHEERG 1 HÖFL.l HÖFL.3 HÖFL.6 

Fig. 1 2: Geologicol sect ion of the ÖMV -AG nm field Höfle in A U T O R : D t .  W. Orln 
uu 09 
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Drill S it e  HÖFLE IN 1 :  

During 1 983 the  ex plo ra tion drill in g Höf lein 1 was  d ril l ed a t  t h e  riv er Da nub e 
north of Vi enna. lt was to examin e the  st ra t ig ra phy of th is a rea a nd reach  
th e h igh zone of  t h e  A ut ochthonous M esozo ic w hich wa s lden t if ied  b y  re
f lex ion seismic mea su rem ents. Th e Fly sch Z o n e  in the a rea of Höfle in con
slsts of tw o ov erth rust ed na ppes o f  Pa leoc en e  t o  Ea rly Creta c eous· a ge. Th e 
sedim ents co nsist of turb idit e seq uenc es w it h  a lt ernate b ed d in g  of sa ndsto
nes t o  calcareou s  sa n dstones a nd ma rlstones w Jth  clayst on e  lnt ercala t lons. 
Ca lca reous sa ndstones,  l ight b rown p ela gic l im estones, a n d  b lack  clayst o n es 
represent t h e  basa l  part of t h e  f lysc h se d im ents  (Ea rly C re ta c eous). 

A th in series of re d a n d  g reen ma rlston es of Eoc en e  a g e  is ov ert h rust ed b y  
th e Flysch. "Sandst reif enschl ier", t he  t h in b edded series of  calca reous  sa nd
stones a nd marlstones of the Molasse z on e, was foun d  b etw een 1 95 0  a n d  
2500 m. From a depth of 2 5 0 4  m Höf le in 1 dril led th ro u g h  t h e  seq uenc es o f  
the  a utoc.:hthonous M eso zoic:  Grey ma rlst o n es a nd l ight b rown I Im estones o f  
Malm ia n  age,  sa ndy dolo mit es, b la c k  c layst o nes a nd g rey sa ndst o nes o f  
Dogg er and Lias a ge. Th e Paleoz oic c rysta ll in e ba sement  of  t h e  Bohem ia n 
Ma ssif was reach ed a t  3245 m depth.  

St ra t igraphy: 

0 - 2 5 m 
25 - 1 900 m 

1 9 00 - 1 9 5 1 m 
1 9 5 1 - 250'� m 

2504 - 3245 m 

324 5 - 3298 m 

STOP 3 :  

Q ua rt erna ry 
Flysch  

25  - 6 20 m La t e  C reta c eous 
6 20 - 940 m Eocen e-Pa leoc en e 

1 74 0  - 1 9 00 m Ea rly Creta ceous 

Helv et ic nappe ( "B untm erg elserie") Eoc en e 
Suba lpin e Mo la sse - Ea rly Mio c en e (Ott na ng la n-Egg en

b urg ia n) 
Au toch thonau s M eso zo ic 

2504 - 2733 m Malm Ma rlst o n es + Lim est o n es 
2733 - 2943 m Dogger  Dolom it es, Claystones, Sa nd

st o n es 
2943 - 3245 m Dogg er-L ia s Sa ndst o n es 

Cry st a ll in e  Pa leozo ic 

* Hagenba chk lamm,  gorg e  S of St. Andrä , ea st ern wall of t he  c reek , 
1 0 0 m S of t h e  entra nc e. Ma pping po int  no. 1 1 4 of B rix. 

* Flysch Zone,  Greifenst ein Na ppe, A l t lengba ch B eds, Maast richt ia n. 
* R ef erenc es: Brix, 1 9 6 1 ,  1 9 70 

Grün, 1 9 70 

Not very w ei l  ex posed outcro p, y et im po rta nt du e t o  its rich fa una. Grey to 
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da rk- grey soft ma rls a re int erb edded in a seq uenc e of sa ndst one. Th e fol
lowin g  sp ec les a re desc rib ed b y  Grün : Psammospha era fuscat Sa ccammina 
plac enta, P sammos ipho nella div. sp . ,  Kalam opsis grzybow sk ii, Reophax dup
l ex ,  Ammodiscus  inf im us, Glom osp ira irreg ula ris, Glo mosp irella ga ult ina, Rze
ha k lna d iv .  sp . ,  Troc hammino ides d iv. sp . ,  Rec u rv o ides, a nd Plect ina. 

Th e roa d  follow s th e overth rust of  t he  Flysch Zone  on the  dist urb ed Mola s
se to the  W, a sc endin g aga in f rom Kön igsf et ten to the  summ it of t h e  Fly sch  
at  the  Dopplerh ütt e. 

STOP 4 :  

* O l d  q ua rry at  t h e  Dopplerh ütt e. 
* Flysch Zone, no rth ern b o rder z o n e  of t h e  Gre if enst ein Na ppet Wolf

pa ssing Beds ("Neokomflysch") ,  Ea rfy Creta c eous. 
* R eferenc es: Bert l e, 1 970 

Brix, 1 9 6 1  
Plöch in g er & Prey, 1 9 74 (point  1/5 ) 

Ca lca reous  f lysch dev elopment w ith 30 t o  5 0  c m  th ic k Iim esto ne lay ers a n d  
th ln lnt erca la t lons  of  b la ck-grey a n d  g rey clays. Th e I im esto nes c o nta in 
co nslderab le  q ua rtz sa nds a n d show gra d ed b eddin g. Ch ert nodules a re 
c o mm on ln the  upper pa rt. Th e seq uenc e is folded a nd st rong ly dlppin g. Th e 
mlcro fa una ls poor, co nsist ln g ma lnly of ra diola ria , a numb er of h edb erg ell ids, 
t rocho llna s a nd c erta ln rotal i ids. Th e na nnoflora ,  w ith  Na nnoconus st elnma n
ni a n d  Z eu grhab dot us emb erg eri a llow s th is format ion to be dated as Ea rly 
Creta c eous. 

Doppl erh ütt e: pa rk in g  Iot,  s ight- seeing po int. From th is va ntage  po int one  
ca n see  the Mola sse Ba sin north a nd so uth o f  t he  Da nub et a nd in fa r NW the  
B oh em ia n  Ma sslf i s  vis ib le. Th e lower  h il ls ides a re fo rm ed by silty clays a nd 
co nglo mera t es of the  dist u rb ed Molasse. At this s ite  the  Alpin e ra nge b en ds 
t o  a NE Ca rpathian  direct ion.  Th e Fly sch Zone  is t ra nsf o rm ed to the  W, north 
of  the Da nub e by  a fault w h ere the Da nube ha s ent ered the Vienna Ba sin 
sln c e  Pl ioc ene t im es. Fro m h ere the exc u rsio n retu rns  t hrough the  Fly sch 
Zone na ppes a nd pa sses the  d eep w eil Ma uerba ch 1 .  

DRILL SITE MAUERBACH 1 a: 

R. Fuchs,  ÖMV-AG,  Vlenna. 

Th e ex plo ra t ion drillin g  Ma uerbach 1 a  (drill ed in 1 9 64 by the  ÖMV-AG, th e 
A ust rla n Na tional Oll and  Ga s Compa ny) is s ituated 3 .5  km so uth of t h e  nor
th ern marg in of t h e  Flysc h  Zon e, so uth of t h e  f ront  of the  Al p in e th rust fold 
b elt. Th e b orehole dem on st ra tes the na ppe st ruc ture of the Flysch (ma in ly 
Late Creta c eous  a nd Ea rly Tert ia ry tu rb idite sa ndsto n es Jnt ercala t ln g  w lth a r
g lllac eous  a nd ca lca reous lay ers) a n d  its ov erlapping o n  t h e  Molasse Zone. 

The b orehole reached a depth of 3 4 8 7. 3  m in the Pa leozo lc c ry sta ll in e of  
the B oh em la n  Ma ss if (f lg. 1 3). 
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Flysch Zone 
� Grelfensleln Nappt 

E] Di�hubcd Molaue 8 Laab Nippe 

annn Aloll�hii'Lcnoui.Mnotoic lkS Hclvedc Zone � KaMenl:latg HaPOt 

� Cryslllllne Bue�n��nt . � �IPilhl:rnCih:anr;:&�� lilll SI.VtltKilOHn Zant 

Fig. 1 3: C ro ss- sect ion of t h e  Flysch Z o n e  w it h  t h e  drill in g Ma uer
bach 1 a. Th e b o reh ole sa nk t h ro u gh t h e  so -call ed "Gre if enst e l
n er Na ppe" (Fly sch), reached Dist u rb ed a n d  A utochthonaus  
M esoz o ic a n d en ded in t h e  C rysta l l in e of the  B oh emla n Ma ssif 
(a ft er S. PREY in W. DEL-NEGRO, 1 9 77) 

DRILL S ITE M A U E R B A C H  1 a: 

Stra t igraphy : 

0 - 6 m 
6 - 2364 m 

Qua rterna ry 
Flysch (Ea rly C reta c eous-Ea rly Tertia ry; scaly st ruc ture) 

6 346 m Ea rly Eoc en e 
346  443  m Lat e  C reta ceous 
443 6 1 9  m Ea rly Eoc en e 
6 1 9  8 1 8 m La t e  Creta c eous 
8 18 8 9 2  m Da nia n  
8 92 933 m La te  C reta ceous (Maa st rlcht ia n) 
933 - 1 00 8  m Da nian 

.1 008 1 6 1 2 m Cam pa nia n & Maa st richt la n  
1 6 1 2  2 1 9 2  m La t e  Creta c eous & Paleoc en e 
2 1 9 2  2 364 m Ea rly C re ta c eous 



2364 - 3038 m Subalp in e Mo lasse (Neogene) 
Distu rb ed Mo la.sse: 
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2364 � 2 4 38 m Eg g enb urg ia n sca ly 
2 4 38 - 2486 m Eg eria n (=Oi igo- M ioc ene) • st ruct!J re 

Autochthonaus Molasse: 
2486 - 2993 m Egg enb urg ia n 
2993 - 3038 m Eg eria n 

3038 - 3457 m A utochthonaus M eso z o ic 
sha les a n d sa ntst on es (Dogger a nd Lia s) 

3 4 57 - 3487,3 m Cry sta ll in e (Pa leozoic) 

A nother drill ing,  Bern dorf 1,  ab out 35 km so uth  of Ma uerbach,  pen etrated 
tw o a lp in e  I imestone  na ppes a s  w eil a s  Flysch a nd encount ered Mola sse 
(Eg erla n) at a depth of 5 9 1 0  m (R. FUCHS et a l . ,  1 980; G, WACHTEL & G. 
WESSEL Y, 198 1) .  This was a no ther exc ell ent demo nst ra t io n fo r t h e  na ppe 
structure o f  t h e  North ern Ca lca reous Alps a nd t h e  Fly sch Z o n e. 

Referenc es: Dei N eg ro;  1 9 77 
Fuchs, R. & a l . ,  1 980 
Wa cht el & Wessely, 198 1 

Nea r  the  overth rust of the Ka hlenb erg Na ppe w e  pa ss t h e  fo rm e r  ,Ca rt hu
sia n m ona st ery Ma uerbach a nd a pproach the va ll ey of t h e  Wien riv er (Wien
f lu ß) at  Purk ersdorf. 

STOP 5:  

* Old q ua rry in the  Dambach valley ,  3 km W of Purk ersd orf,  300 m S of  
t h e  Wien riv er (Wienflu ß). 

* Flysch Z o ne, Ka hlenb erg Nappe, lower Ka hlenb erg B eds, Ca mpa nta n. 
* Ref erenc es: Plöchln ger & Prey, 1 9 74 (po int 1/6) 

Typlcal ly developed seq uenc es o f  a lt erna t in g  g rey to b lu e-grey I imesto nes 
a nd sa ndstones (0. 5 - 1 m th ick) w lt h  g rey marl and clay in terca la tlons. 
Sa ndst one w ith gra ded b edd in g, Ioa d cast s, sole ma rk s,- t ra c e  foss lls  at th e 
lower su rfa ce of the  b eds. Ma rls c omm only b u rrow ed. Beds d ipp in g  20-30° 
NE. 

The m icrofa una is rep resented b y  Ja rge ,  tub if o rm agg lu t inates, e. g .  Dendro
ph rya, a nd ra re Rz eha kina ep igona; doub le-k eeled g lob otru nca nas  occu r. 
(Campa nia n a g e  ba sed o n  nannopla nk ton  d et erm ina t lon by H. Stra dner). 

The rou t e  fo llow s t h e  hig hway A 1 f ro m  Pressba um to St e lnhäu sl w h ere re
presenta tive outc ro ps in the  f ly sch hav e  b een inv est iga ted at c o nst ruc t ion 
sit es by th e Fly sch g roup  (Grün & al. ,  1 9 6 4 ,  1 9 72). Th e roa d a lso c rosses Alt
l engbach and Gre ifenst ein B eds. Highway A2 1 fro m  St e inhäu sl to  Alla n d  
a ga in t rav erses a ll F lysch na ppes (Gre ifenst ein-, Ka hlenb erg-,  Laab-Na ppe). 
Shortly before Alla nd,  to overth rust of t he  North ern Calca re ous Alps on th e 



74 

Fly sch Zone is c rossed. Without  a stop  t h e  excu rsion c o nt in u es a long t h e  
Schw echat riv er va lley t o  Ba den. Th e Alps en d h ere w ith st eep d o w n  faul
f in g  to  the Vienna Ba sin. 

STOP 6: 

* Ba den - So oss, b rickyard, clay pit  SE of  t h e  Southern Ra llway. 
* Vlenna Ba sin, Middle Mioc en e, Baden la n  sta ge (ty pe locallty), Upper  

Lag en ida e z on e, Ba den-clay. 
* Referenc es: d 'Orb igny, 1 84 6  

Pa pp & St eininger, 1 9 78 
Papp & Schmld, 1 9 8 5  

l n  the  w est ern pa rt o f  the  c lay pit, ma rin e, b lu e-grey, silty Baden-c lay s 
(Badener Teg el) a re ex posed. lt ls the  only ex istin g ou tcro p  ln thls a rea p ro 
v iding foram in ifera mat eria l c o rresp on din g t o  th e la rg e  n u m b e r  o f  sp ecles 
desc rib ed b y  d ' O rb ig ny. Th e a ssembla ges a re very rlch in lag enlds a n d  
pla nk lon ie foram inifera.  Agg lut ina ted sp ec ies chara cterist ic o f  a shelf sea 
env iron ment a re: Text ula ria div . sp . ,  Sp irop lect in ella ca rlna ta, a nd Ma rt lnot l
ella communis. 

ln the  ea stern pa rt of the  clay pit, one  of t he  st eep fa ul ts  of t h e  ba sin ma r
g in shows dow n thrust oliv e-green Sa rmat ia n  c lays. Th e reduc ed sa lln lty re
sult ed in a poor m icrofa una w ith small non io n ids, elph ld iids a nd ost ra cods. 
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EXCU R S I O N  B �  J u n e  27 - 28 � 1986 

Mo l a sse  Ba s i n  and  Ma rg i n  of  t h e  Ea s t e rn A l ps , 

Route: 1 st day: Vienna (Ma ria Th ereslen Pla tz) - Wa cha u - M elk -
Vorc h dorf - Pett enbach - Gmu n den - Mondsee - Salzburg .  
2n d day: Sa lzburg - St. Pa nk raz - Ma tt see - St eyr - Gro ßra 
min g/Pechgra b en - Wa idhafen - Amst ett en - Vienna. 

The reu te  fo llow s h lghway A22 a nd 53 a lon g t h e north ern b a nk o f  t h e  Da n
nub e in a w est ern d lrect ion. F irst , t h e gate  of t h e  Da nub e t h ro u gh  t h e  Flysch 
Z one  of t h e  Vlenna Woo ds is pa ssed a long a t ra nsf o rm  fa ult b etw een Ka h
lenb erg and B lsamb erg .  Th e small N eogene Ko m eub urg Basln In t h e  north ls 
d ow n fault ed in the Flysch na ppes. To t h e  w est, Fly sch (on top the cast le  
K reuz enst eln, 19 th  c entury) rests o n  the d lst urb ed Molasse o f  the Waschb erg 
Z one; c l lffs of L. Jurassie to Eoc en e  a g e  u n de r  an Ol lgo-Mlo c ene sedlm en
ta ry cover. Th e roa d pa sses the  Mola sse Zone and t h en ent ers the Bohem la n 
Mass if nea r  K rems. 

K rems ls a w ell-preserve d med leval tow n sou rroun ded b y  t erra c es o f  v ln e
ya rds cut  into t h e  Pleistoc en e  lo ess; south  of t h e  Da nub e t h e  h il ls a re c row
ned by the Benedic t in e  abb ey Göttw eig. lt was reb uilt in t h e  baroq ue style  
( 1 750- 60)  i n  form of  a roya l t ent of a tu t1< ish sulta n in rem emb ra nc e  of t h e  
v ictories o ver t h e  Turk ish a rmy. 

Fro m  K rems to M elk t h e  lov ely sc ena ry of t h e  Wacha u rep resents a n  old 
ero stona l struc ture; marin e Mlocene deposlt s a re preserved n ea r  Spitz, At 
Dürnstein, Richa rd Lionh ea rt wa s im prison ed by the Bab enb ergs In o rder  t o  
ex ort a hu ge ra nsom f rom Brlta in. A memorla l pays t rlbu te  t o  hlm a nd hls lo
yal m lnst rel Blon de!. At  the  w estern entra nc e  o f  the Wa cha u l ies M elk - a n
other B enedle f in e  abbey and  t h e  la rg est ba roq ue m o na st ery Jn Aust rla. 

On h ighway A 1 we cross t h e  south ern sp urs of  t h e  Bohem la n  Masslf ln 
w h ich rel ics of  an Ol igoc en e-Ea rly Mio c en e  sedlmenta ry  cover a re p reser
ved. Sedim entat ion sta rt ed w ith  pa ra lle b rown c oa l  fo rmatlon s In t h e  E./M. 
Ol igo c en e. ln th is a rea the Mola sse Ba sin is const rict ed t o  a w idth of  a f ew 
k ilomet ers by the  a pproach ing Alpin e f ron t. At L inz th e ba sln open s  into t h e  
w est ern Mola sse. At  Vo rch dorf t h e  ex cursion tu rns t o  t h e  south t o  Patt en
bach in o rd er to vlslt the c o re-dep osit of  the RAG for  dem onst ra t lon of  t h e  
Molasse Basin sed imentat ion.  

STOP 1 :  

* Pett enba ch, c o re- dep oslt o f  Rohöi-Aufsu chu n gs Gmb H (RAG) 
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THE M OLLASSE BASJN IN UPPER A USTRJA. 

L. Wag n er, Roh ö l-Aufsuch u n gs Gesell schaft mb H, Vienna. 

The Mo la sse Ba sin ls t h e  secend m ost im po rta nt gas a nd o il reg ion ln A us
trla b esldes t h e  ma ln region of the  Vlenna Basin (fig 1 4). Pro duc t lon b ega n 
m o re tha n  80 y ea rs ago  in th e natu ra l  gas f lelds n ea r  t h e  t ow n  Wels, Pro 
sp ect ion fo r  g a s was  n ot succ essfu l  u n t ll a ft er w orld w a r  11, w hen l n  1 956 t h e  
f irst R A G  d e e p  w eil of Pt:Jchkirch en 1 was dri l led. J t  st ruc k  o ll a t  2578 m. 
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Fig u re 1 4  

MOS.A411 8AIIN U'PIII AUITRIA ANO IALZIUIIG 
Oll AND GAS FJELDS 

ln t ro duct lon: 
The 11Molasse Zone" of Upper A ust ria and Sa lzburg forms pa rt of the A lp l

ne-Ca rpath ia n  C enozoic foredeep,  th e Molasse Ba srn, w hich ext en ds f ro m  
Fra nc e  throu gh Sw itz erla.nd, Germa.ny a n d  Austrla t o  Cz echoslovakla.  l n  Up
per  A ust rla a nd Sa lzburg ,  th ls basin c onta lns Lat e  Eoc en e  t o  Q uat erna ry se
d lm en ts  w hlch w ere depos it ed unconformably on M esozo lc serles o verlay lng  
the  c ry sta ll ln e ba sei'n ent o f  t he  south ern ext ension of  t h e Bohem la n  Ma sslf. 
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The Cenozoic Mola sse Basin of Upper A ustria a n d  Sa lzbu rg has th e g eome
try of  a n  a symmetrical, so uth d ipp ing,  30 t o  55 k m  w ide  t ro u gh. lt s no rt h ern 
ma rg in is f ormed  by th e outcro pp in g  ba sement  of t h e  B o h em la n  Ma sslf w hllst 
i ts south ern ma rg in corresp on ds to  the Alp in e th rust f ron t. ln th is ba sln t h e  
th ickness of  C enozoic series ra nges f ro m  a f ew m et ers alon g it s north ern 
ma rg in to over 3000 m alon g the  Alpin e deformat ion f ront. 

Du ring the Ol igoc ene a n d  Ea rly M io c en e  pha ses of t h e  Alpin e o ro geny th e 
so uth ern pa rt s  of the  Mola sse Ba sin w ere ov err idden b y  th e Alpin e nappe 
system. Selsm ic ref lect ion and w eil data in dica t e  that  the a utochtho nau s 
f o rela n d  ba sem ent, w ith  i t s M esozo ic a nd pa rt ia l  C enozolc c over, ext ends 
fo r  a co nsiderab le  d ista nc e u n t er t h e  Alp in e napp es. 

Sed imenta ry seq uenc es: (f ig 1 5) 

Lat e  Paleoz oic:  

M eso z o ic :  

Dogg er: 

Ma lm : 

Purb ec k ia n: 

Ea rly  Creta = 

Lat e  Ca rb onia n-Perm ia n. 
f luvia l  b ra ided st ream sa n dst ones w it h  c oa l lay ers; 
f loo dpla in s il tst o n es a nd sha les 
Flo ra :  rew ork ed St epha nia n. Sp o res c o rro ded. 

Tra nsgress iv e seq uenc e. 
fluv ia l  b ra ided stream sa n dst o n es w ith  coal  lay ers, 
ma rsh a nd shallow m a rin e sa ndst o nes, dolomit e w it h  
ch ert no dules a n d q ua rtz  gra ins, g la uconit lc l lmest o n es. 
F lora :  Ba thon ian-Bajoc ia n  Spores. 
Fa una: Lu ma ch elles, co rroded a mmon it es, b elernn it es, 
ech ino ids• sp on ges. co ra ls. 
sha llow ma rine-sh elf I imest o n es a nd d olomit es - algal  
and sp on ge ba nk s  a nd b loh erms, o ollt es a nd g ra in st o n e  
b a nks,  co ra l  reefs,  la qoonal l im est o n es, b recc ia s. 
regress iv e seq uenc e - f reshwa t er lnf lu enc ed t idal f lats. 
T ight f in e  c rysta l l in e dolomit es, ch erty l lmesto nes, st ro
matol it es, b reccias. 
F lora :  Alga e, Cha ra c ea 
Tec ton ics: up lift in g of c entra r  sw ell zone, eroslo n a nd 
karst if icat io n 

c eo us: rest rict ed to south of t he  c ent ra r  sw ell z o n e  - ma rin e 
g la ucon it ic sa n dst ones, shale. 
Flo ra :  B err ia sia n/ Ha ut erivla n na nnoflo ra 

Ceno mania n: tra nsgress iv e seq uen c e  "Sch utzfe lssch lcht en"; 
Ka rst f il l in g ,  f luvial b ra ided st rea m sa ndst ones, g la uc o ni
t ic sa n dsto n e  - poorly preserved b eachsa nds; b ulk o f  
C enoman ia n: b u rrow ed a n d Ia m inated g la ucon it ic sa nd
st one - sto rm -domina t ed sh elf dep osit s. 

Ea rly Turon ia n: offshore g la ucon it ic c lay and  g la uco nlt ic sa ndst one
st orm dep osit s 
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Late Tu ron ia n to La te Cam pa nian :  offsh ore clays. 
Rest rict e d  to the  east ernmost pa rt of t h e  u pper A ustrla n 
C re ta c eous  ba sin f ro m  la te  C enomania n  to earfy Tu ro
nia n  ma rin e sto rm dep osits a nd shal es. Beg ln n ln g  la t e  
Turon ia n f luvio-delta ic c la st ic fa n dep osits. 

La t e  Cam pa n ia n : nort h  of sw ell z o n e - sha llow marin e c o ng lomera t es 
a nd sa ndst ones; �o uth of SW PII 7. o n e - sha le. 
Tectonic s: upl ift, dissect ion  of the  Creta c eous ba sin by 
NW-SE a n d NNW-SSE t ren din g fa ult s, and un iform t ilt ln g  
to  th e east, ext ensiv e ero sion.  

Tert ia ry : 

Eoc en e: 

Latd o rf ia n : 

Rup elia n: 

Eg eria n: 

Eg g enb urg ia n-

Tra nsgress iv e  seq uenc e. No rth of  c ent ra l  sw eil z o ne: 
Lim n ic b eds: cha nnel sa ndstones of mea nderin g rlv ers 
c ut int o f loo dpla in clays (Cha ra c ea), coa l  lay ers. C er
th ium b eds: foss il i fero u s  sha les a nd sa ndsto nes from ln
t ert idal  cha nn els. Lit hotha m n ium l imestone: red a lga l  
I imest o n e  and  shal low ma rine  sa ndst o n es. 

So uth of c ent ra l  sw ell z o n e: ma ri n e  sa ndst o n es. L i tho
tha m n ium l im esto ne, Discocyclina sha le7  Nu mmulit e l i
meston e and I imest o ne w it h  Uvig erina and Glob lg erina. 
Tect on ics: sub sidenc e (ma xim u m  ra t e  of  cha nge) 
Da rk o rga n ic rich f ish-bea rin g I imest o n e  a nd sha le. lm 
ma tu re sou rc erock  
L i g ht m a rly I im est o n e  - deep m a ri n e  na nno ooz e. 
Ba n ded m a rl - so f t  sed iment  defo rm e d  sha le  w ith  th in  
int erca la t io ns of na nno o o z e. "Sha l e  sta g e " - deep ma
rin e  sha le-h em ipela g it es a nd d ista l pa rts  of  t u rb ld lt es. 

Jn t h e  a rea a re u n d  Sa lzburg :  int erca la t ions of sa nd
st ones a n d c o n g lo m era t es f ro m  t u rb idit es. 

ln t h e  n o rt h, sha l low marin e sa ndst o n es w ere deposi
t ed d ire ct ly on top  of t h e  Cry sta l l in e. 
"Low er un d Upper Puchk irc h en Fo rmat ion" - deep ma
rin e sha le,  con glo mera t es a n d sa ndst o n es - t u rb ldit es. 
Th e "Linz er Sa n de" in t h e  N - sha llow ma rin e sa ndsto
n es resf ing on the Cry stall in e  of  th e B oh emia n Ma ssif. 
Tecton ics: Sub ma rin e ero sio n, Flysc h  nappes rea ch ed 
a p proxima te  present po sit ion . 

Hall Fo rma t ion :  sha le ,  sa n dy and  sa ndst o n e  int erca la tio ns  f rom t urb idi
t es - slo pe a n d  ba sin dep osit s. 

Ott na ng ia n - Jn nviert l er Format io n: sha llowing  seq uenc e f rom ba sin de
posit s  w ith turb idit es t o  t ida l f la t s  - sha le  a nd 
sa ndst on es. 
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Pro duct ive fo ramt ions: 

O il a nd a ssocia t ed ga s: 

Middle Jurass ie 
Middl e Jura ss ie 
Creta c eous-Cenomania n  
Creta ceou s-Sa nto nia n 
Eoc en e  

H eavy o ll :  

Ru pel la n  to  Eg erla n 

Bact erla l gas: 

Eg eria n 
Eq g enb urg ia n 

Pa l inspast ic reconst ruct io n :  (f ig 1 7) :  

sa ndst o n e  
I imest o n es w ith  c h ert 
sa ndst o n es 
sa ndst ones o nly in th e E 
sa nst ones a nd I imest o n es 

sha JI·ow ma rine  sa ndst o n es in the  north 

tu rb id i te sa ndst ones 
t u rb idit e sa ndst on es 

Th e w ei l  Ob erhafen 1 ,  d rill ed in 1 9 8 1/ 1 98 2, encount ered La te Eo c en e  se
dlments  seven t im es, ln dicat ing a va ri ety of tecto n ic u n its. 

Geolo g ie ra nge of sepa ra t e  u n it s: 

A utochtho nous: 
L ow er Mo la sse lmb rlca t ions: 
Upper Mo la sse im brlca t io n s: 
H elv et ic Z o ne: 
F lysch Z one:  

Ma lm- Ea rly Eg eria n 
Eoc en e- Ea rly Eg eria n 
Eoc en e-La f est Eq eria n 
Sa nto n ia n-La te Eoc en e 
Neok omia n-La te  Eo c en e  

Water depth cont ino u sly inc rea sed to  t h e  so uth.  Grea t est water depth in 
Flysch,  l owest water  dept h in t h e  Mola ss e. Rec onst ruct ion of Eoc en e re
f lect lons f rom t h e  seismic l in es in dica tes a dista nc e of  a t  l east 200 km b e
tw een Mola sse La t e- Eo c en e  a n d  Flysch La te- Eoc en e. 

Eoc ene: 

Subduct ion eff ect iv e  on the Molasse Z o n e  f rom Eoc en e t im e  on. Th e sub 
duct lo n  zone was slt uat ed a t  t h e  C ent ra l  Alps a nd pull ed t h e  basem ent o f  
t h e  fo rela nd t o  t h e  so uth, re su lt in g in ext ensiv e E- W st rik ing  ext ensiona l  
fa ult lng. Na ppes a n d  imb rica t io n s  p i led  up du e t o  the sub duct ion in the s .  
Th e w elght of the N-wa rd m ovin g na ppes ca used p rogressiv ely north ern 
parts  to sub side a nd to b e  involv ed  in t h e  ext en sio nal t ecto nic activ ity. 

The fo llow ing reconst ruct ion s a re based on  the ma t u rity prof il e, st ra t igra
ph lc a nd d ip a ngles: 

La tdof ia n- Ea rl lest Rupel ia n: 

Helv e t ic Zon e  and Flysch w ere im b ricated fa r in the S in a NNE-SSW di
rect lon a nd coa l i f ied in th eir ent ire ty as  a w h ole packa g e. 
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Eg eria n: 

Molasse imb rica t ions  (low er and upper un its) a rriv ed a t  about  th eir p resent 
poslt ion. Sedim ents f ro m  La t e  Eg eria n w ere t h en deposit ed on top of t h ese 
lmb rlcat lons. 

Eg e rla n- Egg enburg ia n: 

Mov em ent of imb ricat ions  c eased d u ring this t ime.  O nly ba sin /slop e  sedl
ments  w it h  t urb id it ic sa nds w ere preserved. Sh elf a n d  b ea ch sedlments w ere 
t ota lly rem oved in Sa lzburg n n d Upper Aust ria . Th e so-cal led Hall t ra nsg res
slon was caused by the sho rt ening of the Hall Format to n  t ro u g h  by the Eg
eria n imbricat ions. Th ese events  rea rra nged t h e  sea cu rrent sy st em w hlch 
resu lt ed in Upp er Puchkirch en ero sion. 

Ka rpat ia n: 

Flysch a nd H elvet ic Zones w ere lnt ernally fu rt h er o verth ru st ed a nd u pllft ed. 
Th e so uth ern pa rts of the  Hall a n d lnnviert el Fo rmat ion w ere t h en compres
sed a n d  t ilt ed. 

We fol low the fo othil ls of the Alps to  th e w est w here a series o f  N- 5  st ret
ching lak es in dicat es the fo rc e  of Pl e ist o c en e  q la c iers; these  la k es a re sea
led to  the N by end-mo ra in es. Th e nort h ern f ro nt of the Alps ls f o rm ed b y  
th e Flysch Zon e. Th e northern t ecton ic u n it - the  H elvet lc Z o n e  - J s  expo
sed only at  a f ew small sit es at  the  north ern rim or is im brica t ed a nd present 
in the  fo rm of  w indow s. Th e Nort h ern Ca lca reou s  Alps end  w ith  st eep nor
thern wal ls. A very im press iv e cliff form s  t h e  Tra unst e in n ea r  Gmun den on 
t h e  Tra unsee. 

5TOP 2 :  

* Gmun den, Gmun dn er B erq , so u th ern f lr� n k  of Plnsd orf Berg , n ear  t h e  
sum mit; q ua rry of t h e  Ha tsch ek c em e nt pla nt. 

* Flysch Zone, M ürb sa ndst ein führen de Ob erk re ide (frlab le  sa ndst o n es 
seri es), Lat e Creta c eous. 

Th e format ion of the "f riab le sa n dst o n e  series" is ex posed w ith  steeply 5 
d ip ping  b eds a nd shows a rhythm ic cha nge of sa n dsto n es, l lm est o n es, marfs, 
a n d  clay s. Sole ma k es a n d t ra c e  foss ils a re c ommo n. Cha ra cterist ic a re t h e  
sa ndy m icaceous  f riab le  pa rts. Th e c lay lay ers c onta in agg lu t inat ed a ssem
blages w it h  larg e form s  of Psammosiph onella , Trochamm ino ides, R ec u rv o i
des, a nd ra re Rz eha k ina (co mpa re Prey, 1 9 5 1 ,  and  Cicha & a l. ,  1 9 68, 
p. 37). 

On hig hway A 1 w e  approach Ia k e  Att ersee  a nd Nussd orf f rom t h e  W. A 
small country roa d  crosses t h e  h il ls in t h e  d irect ion of Mon dsee (Nussd orf -
Limb erq - Licht enb uch - Ra da u - roa d  t o  tv1on dse e). 
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STOP 3: 

* Upper Dex elbach c re ek WSW of Limb erg , n ea r  the b ridge a t  the fo rk of 
the c reek.  

* Flysch Zon e, "Neokomf lysch", Ea rly Creta c eou s. 

Typ lcal  Ea rly Cre ta c eous  f lysch is ex posed a lon g th e c re ek.  L ig ht  grey 
ma rly l lmest o nes, w ith b io turbat io n, a nd lay ered (30-50 cm) a nd int ercalated 
by da rk g rey and b la ck sha les, have a w eil preserv ed pyrit iz ed ra d io la ria 
fauna. Agg lu t inated fora m in lfera (e.g .  Ha plo phra gmoides, Glo m osp ira, Doro
thla )  a re ra re. 

Ro ute Mon dsee - Sa lzb urg o n  h ighway A 1 .  

Salzburg ,  th e cap lta l o f  t h e  form e r  p rinc ipal ity o f  t h e  a rchb lshop, w a s  d ee
m e d  by Al exa nder  von Humboldt  to  b e  o n e  of t h e  th ree most b ea ut lfu l  towns 
ln the  w orld. Jt ·st ill has it s sp ec ia l  b ea uty. Th e "F est un g", a med ieval cast le, 
t ow ers over an a rra ng em ent of c h u rch es a nd small c osy st reets. Th e ca the
d ra l  ls t h e  m ost lm porta nt Rena issa nc e b uild ing north  of t h e  Alps. ln b a ro q u e  
t im e  Sa lzbu rg w a s  a cul tura l  c en t re i n  w h ich  most famous Austria n a rt ist s 
a nd ma ny ltal la ns w ork ed  f o r  t h e  a rchb ishop. lt is not  happensta nc e, tha t  
Wolfga ng Amadeus  Meza rt ca m e  f ro m  th is t o w n. 

Th e secend  day is devoted predomina ntly to the  H elv e tlc Zone. Ha g n  
( 19 60 )  d ev ld ed t h e  H elv et ic Z o n e  in to  W- E st retching para lle l  facies b elt s. 

STOP 4 :  

* St. Pa nk ra z  a m  Ha unsb erg , 1 8  k m  N o f  Sa lzb u rg ,  q ua rtz-sa nd q ua rry. 
* Helv etlc-Z o n e, Süd h elvet ikum,  Rot erz - Mitt elsch ichten - Schwa rz 

erz - Fossllsc h ichten, Ea rly to Middle Eo c en e. 
* R ef erenc es: Ab erer & B ra um üll er, 1 958 

Goh rba ndt, 1 963 a,b 
Tra ub , 1 938, 1 953 
Vo g elta nz, 1 970 

The I i tholo gie seq uenc e is d irectly c ompa rab le  w ith t h e  series of l< ressen
b erg, Bava ria (co mpa re Hag n, 1 960). Beca use of  th eir rich foss il c ont ent t h e  
outcro ps a reun d the  Ha unsb erg have b een t h e  subj ect of  g reat lnt erest. ln 
t h e  q ua rry the sha llow water fa cies of t h e  Südhelv et ik u m  is ex posed. Today 
th ls cons ls ts  ma ln ly of "Rot erz", a l imonit lc nu mm ulit e-sa n dstone  (Ea rly Eo
c en e), a nd the  y ellow lsh whit e  "Mit t elsc h ichten" ( decalc if ied q ua rtz sa nds 
w lt h  ra re a lveo lln lds). The "Schwa rz erz " ls a n  ool it h ic i ro n  o re w ith numm uli
t es a nd a ssll ina s, outcrop pln g on ly in the o ld pa rt s  o f  the q ua rry. Th e "Mit t el
sch lcht en11 ·  a re doubled by a thrust, a n d  only a thin grey lay er, ma inly th e 
"Fossllsc h lcht",  ma rks the  th rust pla n e. Th e tvl iddle Eoc en e  11Fo ssilsch lchP' is 
separa t ed f rom the  q ua rtz sa nds by a sedimenta ry gap. lt is a ma rly g la uco
n lt lc c ondensed horizont w ith  a n  eno rm ou s  a mo unt of fossils: nummulit es, 
dlscocycl lnas, gast ropd cast s, b iva lves, na ut il ids, ech ino d erms, cora ls, a n d  
cra b s. Th e "Stock lett en" - a l ight g rey to  y ellow ish sof t p elag ic marl (la t e  M. 
to L. Eoc en e) - ls not ex posed in this outcrop. 

· 
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STOP 5:  

* Fra ham- Eisen ha rt in g,  1 km N of Seeharn a t  th e Iak e  Ob ert ru m er See, 
ol d overg row n q uarry. Mappin g  po int o f  Gohrba ndt  ( 1 963). 

* Helv et ic Z on e, No rdh elvet ik um. St ock let ten,  La t e  Eoc en e. 

ln the  Nordhelv et ik u m ,  s edim enta t ion sta rt ed a f ter a gap (E. Maa st rich t ia n -
M. Eoc en e) w it h  Ass il ina- ma rls :  the  Adelho lz en B ed s. A deepenlng o f  th e 
ba sin ca used pelagic sedim enta tion of t h e  "Stock lett en". B io cla st ic I im est o n e  
lay ers, m a inly ca lcareous a lgae, o rig ina ted f ro m  g ra vity sli dln gs. Th e marls  
co nta in ab un da nt glob ig erinas (G.  eoca ena, G. g o rta nll) a nd rich b enth lc 
fa una compa rab le  w it h  Gu emb el's ( 1 8 68 ) descript ion a n d  t h e  exc u rs lon p olnt 
Katz enloch in Bava ria (Ha g n, 1 98 1 ). 

A nea rby RAG dril ls it e, CF Nussdorf 6 •  show ed t h e  t ra nslt ion  f ro m  t h e  Eo
cene  calcareo us  pela g ic fac ies to the E. Olig o c en e  clay facies w ith  py rlt lc 
preserva t ion a nd stagna nt 'B ul imlna fac les (B. sc ulpt ll ls, B. cf. p upoides). 
Na nnopla nkton det erminat ions  by C. Müll er (Pa ris) d em onst ra te NP 19 to 20 
in the  drill s it e  a n d  NP 18 in the  ou tcrop. 

Th e overth ru st of the  H elvet ic Zone  on t h e  �Ao la sse was ex posed only 
60-80 m to  the N. 

Th e ro ut e co nt inu es to  Ma ttsee, Seek irc h en,  and over h ighway A 1 a lo n g  
the  Alps to  Enns. Alon g th e Enns riv er w e  drive so uth, c ross in g  t h e  Flysch,  
a nd ent er the  Northern Ca lca reous  Alps. 

GEOLOGY OF THE NORTHERN MA RGIN OF THE EASTERN ALPS, SECTJON 
B ETWEEN THE RIVERS Ef\JNS A ND T RA ISEN (EASTERNM OST UPPER AUSTRIA 
- WESTERN LOWER AUSTRJA). 

W. Sch nab el, G eol. Su rvey of  Aust ria , Vienna. 

Sim ila r to  the  st ru ct ure of  the w hole n o rt h ern b o rder of  the Ea st ern Alps, 
this pa rt is also do minat ed by th e three main tecto nic un it s: the  Helv et ic Zo
ne,  the Flysch Zone (=Rh en o-Da nub ia n  Flysch) and the north ern t ecto nic 
elem ents of the Northern Ca lca reous Alps. Sp ec ia l  f eatu res w ithin th is sec
t ion a re the Klip pe n-Zone  a n d the exposures o f  the Inn er Alpin e Mola ss e  
w ith in the  Alpin e sy st em . l t  i s  ex pected tha t  the  rea so n f o r  t h ese rema rkab le  
struct ures in  th is  pa rt icu la r a rea is  t h e  south  sp u r  o f  t h e  Bohem ia n  Ma ssif 
reach ing b en eath the Alpin e b o dy w ith on ly a th in cover of a utochthonaus 
Mo la sse. l t  i s  overthrust ed b y  th e Alpin e na ppe sy stem composed o f :  

h lgh est Ötsch er sh eet } 
Lunz  sh eet 
Fra nk enfels sh eet No rth ern Ca lcareous Alps 

C enoma n-Ra ndschuppe 

Rh eno-Da nubia n  Fly sch 

Helv et ic Zone  

low est Inn er Alp in e  fvl·o la sse 
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Flg. 1 8. 

ssE INE  SWINNW sse 

Cross-section through the Molasse Zone, the Ultrahclvetic Zone, the Flysch Zone, and the Northern Calcarcous Alps 
in the area of the window of Rogatsboden and the weil Urmannsau 1. Demonstrated are the submerging Foreland 
Molasse, the thrustslices of the Sub-Alpine Molasse within the Ultrahelvetic Zone, the Flysch Zone, the internal structures of 

the Northern Calcareous Alps, and the location of the weil Urm:mnsau I 
(from JA NOSC HEK & MATU RA, 1 980) 

Due to the  g en era lly flat so uth dipping ov erthru sts th is seq uenc e of  na ppes 
ls ex posed not only in the north ern f ront pa rt ,  b ut a lso in a co nslderable 
numb er of t ecton ic w in dows a n d "sem i-w in dow s" a s  fo r in sta nc e: 

th e w indow of Rogatsb od en-Sch elb b s  a nd Texing: Mo la sse b eds t ageth er 
w lth  un i ts  of  the Helv et ic Zone exposed w ith in th e Flysch-Zone 

t h e  w indow of Brett l: Fly sch-Zone w ith  "K l ippen" exposed w it h in the  
Fra nk enf els sh eet of t h e  Calca reous  Alps 

the w lndow of Urmannsa u: th e Fra nk enf els sheet ex posed u n der t h e  
Lunz sh eet 

Th e w eil Urma nnsau 1 �  sit ua ted in the w indow of Urmannsa u, dri l led th r
ou g h  1 9 00 m roc ks of the Fra nk enfels sh eet b efo re pen etra tlng Flysch w lth  
"Klippen", Helv et ic Z one  a nd d isturb ed Mola sse a n d  f inally rea ch lng t h e  
c rysta llln e ba sem ent a t  a depth of  30 1 5  m (flg 18 ). 

Th e "K LIPPENZONE" ls a h lg hly deformed,  folded a nd imb rlcated zone  a n d  
ha s fault conta ct w lt h  a ll a dja c ent un its. Th erefo re t h e  o rig inal  poslt lon i n  t h e  
sedim enta t ion a rea ha s n o t  a lways b een c lea r. lt inclu des t h e  H elv etlc Zone  
(=Grest en Klippen-Zone), b ut a lso pa rts of  t h e  Rh eno-Da nub ia n  Flysch w it h  
rem na nts o f  lt s prlm ary ba sem ent (SCHNAB EL, 1 979). Th e Kl ippen-Zone  ls 
c ha ra ct erlz ed by the occurrence  of the  Ju rasslc/Ea rly C reta c eous 11Ki lppen" 
su rroun ded by y ounger soft roc ks, termed "Ki ippenhül le" ( i. e. KUpp en c over, 
see a lso Helv et ic Z o ne a n d  Rh eno-Da nub la n  Flysch). 

Th e INNER ALPINE M OL ASSE of La te  Eo c en e  t o  Ol igoc en e a g e  occurs in 
severa l  w lndow s w lthln t h e  Flysch Zo ne, imb rlcat ed w ith  th e B untm erg elserle 
of  the H elvetlc Z on e. 

Th e HELVETIC ZONE a s  t h e  paleogeo graphlc externa l u n it of t h e  Alps ls ln 
t his sector ent irely lncluded ln t h e  Kl ippe n-Zone. Th e Helv et ic "Kilppen" a re 
essentia lly rep resent ed b y  the L ia ssie Grest en B eds (a rko se, sil t st o ne, m a rls, 
coal  beds), Posldon la ma rls, sll lc eous  llmestones• rad lo la rltes  a nd Aptychus  



87 

Lim eston e of the  Malmia n a n d  Neoko mia n. Th e "c ov ern is t h e  B untmerg else
rie (Va riegated ma rl serels) of t h e  upper pa rt o f  t h e  Ea rly Creta c eous to M ld
dle Eoc ene, represent ln g the So uth ern Ult ra h elvetlc R ea lm.  lt s d eposlt s un der 
the CCD conta in a r ich fa una of agg lut inated f o ramin ifera. Th e o rig inal ba se
me nt of the Helv etlc !<I ippen ca n b e  a ssumed t o  conslst o f  c ry sta ll ln e roc k s  
c o mpa rable w lt h  t h e  Boh em ia n  Ma ssif, a s  show n by dlslo dg ed sllc es of  g ra 
nite ex posed i n  t his a rea. Th e la rg est o f  thes e  outcro ps b ecame a monument 
for  the fam ous geolog ist LEOPOLD VO N B UCH ( 1 774- 1 852). 

The RHENO-DANUBIA N  FLYSCH in tha t  a rea comprises N eokomla n  to Pa
leocene age. Th e younger f o rma tions ( i. e. Cam pa nla n Z em entsm erg elserle 
a nd Maa st richt ia n  to Pa leocen e  Alt lengbach er Sch icht en) f o rm t h e  ma ln un lt 
of t h e  Flysch Zon e, a nappe w hich has ent lrely overr idden t h e  H elv et lc Zone  
f rom h ere t o  the  ea st. The o lder series (Neok omla n Fly sc h,  Ga'ult f lysch,  va
rlegat ed shales a nd sillceo us f lysch of C enoma nia n  t o  Sa nton la n  a g e) a re ln
clu ded in the Kl ippen Zone. They are Jn close contact to  Ju rass ie "Kl ippen" 
of d eep sea dep oslt s (ra d lola rlt es, Aptychus llm estone) a n d  oph lo llt es, w hlch 
ca n be considered to  be rem na nts of  t h e  prevlous Fly sc h  basem ent 
(SCHNAB EL, 1 979). 

The NO RTHERN CALCAREOUS ALPS a re preserved by the so-called fo re
- Alpine nappe syst em (Fra nk enfels, Lunz a nd Ölseh er sheet) a n d  d lslodged 
slic es of t h e  Cenoma n-Ran dschuppe. ln  the a rea of the  River  Enns they fo rm 
on e of t h e  most int erest in g f e�tures of t h e  No rt h ern Calcareous Alps, th e 
Wey rer Bög en St ructu re, wh ere t h e  co nt in uosly ea st- w est t rend ln g  b elts a re 
ob viously d lst u rb  ed. 

(Pa rts of t h is a rt ic le a re ta k en f ro m  Ja nosch ek & Ma t u ra ,  1 980). 

STO P 6:  

* Pechgraben W o f  Grossra m in g, o ld q uarry a t  the 2nd Pechgrab en-g o r
g e. 

* Nort h ern Ca lca reous Alps,  Ternb erg -Fra nk enfals Na pp e, Vllser Kalk -
Ammerga u Beds - Sch rammbach B ed s, Do gger t o  Ea rly Creta c eous. 

* Referenc es: Holz er, 1 9 68, 1 9 69 
K rista n- Tollma nn, 1 9 6 2  
Ro senb erg ,  1 9 64 

Th is  outcrop present s a st eep NNE d ipping seq uenc e o f  lay ered l imeston es. 
The SW pa rt consist s of red d ish a n d  grey-green recry sta ll i z ed "c rino id" l ime
stone, the Vilser Ka lk. A fa ult ca uses a gap b elow the red calpion ella I im e
stones (Ammerg a u  Beds), wh ich ha s la y ers messurin g 2-33 cm,  t ota lli ng  
8.7 m in th ickn ess. An  ag glut ina ted fa una of t h e insolub le res idu e  wa s d es
c rib ed f rorr this sit e by Ho lz er. Toly pam mina , Glomosp ira ,  a n d  Trochamm lna 
dominat e. Th e h ig h er seq uence is not w eil ex posed. Th e Sc hrambach B ed s  
(Aptychus l imestones) a re g rey t o  grey-green mott led I imestones a nd a re 
ov erlain by grey ma rls (Aib ian). 
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STOP 7: 

* L eopold von B uch memoria l, St einba uerg ra b en, an east ern s ide b ra nc h  
o f  t h e  Pechgrab en. 

* Helvetic Zone,  so uth ern Ultra h elv et ikum,  Bu ntmerg elserie. 
* Referenc es: Fa upl, 1 9 75 

Lögters, 1 937  
Matura & Su mm esb erg er, 1 980 

Th e mem oria l is pa rt of a huge g ra nit e mass, a sh ea red off  basement c llff 
resem blin g red g ra nit es in the Morav ian  Z o ne of  t h e  Boh em ia n  Ma ss lf. Th e ·  
accompa ny ing soft ma rls a nd clays a re st ro ngly fa ult ed a n d  Jmb rlca ted Jnto a 
k ind  of t ecton ic b recc la. Litholo gy a n d  a g es va ry w ith in a ra nge of o nly a 
f ew met ers. This a rea ls th erefo re w eil su it ed fo r c oll ect ln g d iffe rent sa mples. 
This format ion,  the  "B untm erg ei-Serie" (va rleg ated marl f ormatlon), ls part of  
the  Ultra helvet ic sub unit, the  so u therm ost pa rt of the Eu rop ea n  pla te. Th e 
sediments a re rich in agglu t ina t ed fora min lfera ,  w hich a re pa rtly depo sit ed 
b elow the CCD. Th e t im e  ra nge spa ns f rom La t e  Apt ia n  to  Eo c en e. 

Leopold von Buch ( 1 774- 1 853), one  of the  fath ers of Eu ro p ea n  g eolo gy, 
was honered h ere b y  th e soc iety of  German  nat ura l  a nd m ed lcal sc lent lst s. 

F lg. 1 9 : 

' . 
' ( 

... G · � 
\ , �a.\}e"C !!!- " 1 4�t.e1-t\ . --==· - · (\• 2 . ...-": 1 · -- - �  
\ \ • 3 \ �  \v . Buch-memorial  

Outc ro ps o f  the B untmergelserie near the 
v. B uch memorial, 

POINT 7/ 1 :  Ea rly Eoc en e, dark g rey to black c lays w ith  lay ers of  f ln e-g ra l
ned glaucon it ic sa ndston es. Very rich in ag g lut ina t ed fo ra min if era , e.g .  
tub ifo rm es, Glo m osp ira,  Recurvo ides, occa sionally rich occurrenc es of  
Cyclammlna am pectens. 
Pla nkton ics: Glob orota l ia a ra g o n ensis, G. ma rg ino d enta ta , Glo b lg erina 1 1-
na perta. 

POINT 7/2 : Ea rly /M iddle Cenoma nia n, lay ered l ight grey b iotrubated calca
reous ma rls w ith  soft  clayey int erca lat io ns. Very rich in pla nkl o nie fora 
m inif era ,  only f e w  b enthics, some calcif led ra diola ria . 
Pla nldonics: Rota lipora appenn in ica, Rt. re ich eli. 
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PO INT 7/3: Ea rly Middle Eoc en e, red dish-grey marls w ith  rich b ut recrystal
l iz ed planktonic fa una : agg lu t ina ted fo rm s  a re common, e.g. Recurvo l
d es,  rare Cyclammina a m plectens. 
Pla nktonic s: Glob orota lia ca uca sica , Aca rin ina b ullb rook i. Acc ord in g to  
na nnopla nkton (det. H .  St radn_er, Z o n e  NP 1 4). 

POINT 7/4 : outc rop n ea r  the  pa rk in g  Io t  (entra nc e  of t h e  va lley). Ea rly 
Campa nia n, red dish to l ig ht grey Ia m ina ted ma rls a n d  sllty clays  w lth  rlch 
pla nk lonie fa una and la rg e  agglu t inat es. Tub lform sp ecies, Tritaxia,  and  
Doroth ia a re co mmon. 
Pla nkto nics: Glo b ot runca na el eva ta , Gt. forn icata , Gt. l inn eia na . 

Th e ra ute fol low s t h e  roa d to Ma ria Neust ift a nd t urns towa rd -Wa id hofen a n  
der  Ybb s. 

STOP 8 :  

* Wa idhafen a n  d e r  Ybb s, sub urb Z el l ,  no rt h ern bank of  t h e  Ybb s riv er 
n ea r  the e lectric pow er sta t ion . 

* Helvetic Zone, Grest en Kl ippen b elt , Jura ssie to Ea rly Creta c eous. 
* Refere nc es: Tra uth, 1 954 . 

Schnab el, 1 9 70 

Apty ch us I imesto n e  w ith int ercala t io ns  of a rg illa c eous ma rls (Arzb erg B eds), 
T itho nia n  to  Neoco mia n; 
ra dlo la rit e ,  Ea rly Ma lmia n; 
Z ell B ed s, sa n dy to s il ty,  marly clays, Dogg er; 
The out crop  at t h e  riv er ba nk ex poses a seq uenc e extrem e ly fo lded a nd d ls
sec ted by faul ts. Th ereb y it g ives  an im pressiv e  exa mple of the  K l ipp en b elt 
t ecton ic s. 

Th e ex curs ion turns back to Vi enna, c ro ss ing the  Mola sse Ba sin a n d  the  
Vienna Woo ds a long  h ighway A 1 .  
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OMV A k t i en g e s e l l s c ha f t  
W hen the first oil was produc ed in Aus
trio in 1 934, it was owned in the mein by 
foreign companies, O rigina lly, these ow
ners · w ere Sw iss-Austria n, Anglo-Ameri
c a n  e nd F renc h, but later became Ger
man end then Russian until  1 9 55. At the 
t im e  of the Russ ian w ithdrawal in 1 955 
Ö M V  Aktiengesellsc haft was esta b l ished 
as the nationa l oil  compa ny, end the ste
te became the owner of its crude oil. 
ÖM V is the secend largest industrial en
terprise in Austrio end is a fu lly Integre
ted oil, gas e nd petrochem ical company 
ow ned by the Republic of Austrio w ith a 
sha re c ap ita l of AS 2 b it l ion, 

ÖMV therefore profits from having more 
than 50 years of experienc e in the Aus
trian oil and gas flelds, and at the end of 
1 985 had approx imatel y 7000 employees. 
Turnever d u ring this same yea r  a moun
ted to roughly AS 62 b il l ion. 

ÖMV operated rigs drill  more than 80 000 
m eters ( 262 480 ft ) per y ea r  and ha ve 
reached depths below 8 500 meters 
( 27 900 ft ) • . . The annual domestic pro
ductio n  of OMV amounts to appro x ima
tel y  850 000 tons ( 1 8  000 BP D )  of c rude 
oil end 700 milllon cubic met ers ( 24. 7 
b il l ion SCF )  of natura l  gas from 1 500 
( 1 300 oil and 200 gas )  w etls. More than 
35% of its crude production comes from 
secondary recovery techniques. 

As w ei l  as domestic product ion; the 
company partic ipates in hydroca rbon 
exploration and production activit ies in 
T unesia, Libya, Egypt, Canada and Den 
mark. 

ÖMV is by far Austr ia1s most important 
c rude oil importer, via the TAL - AWP 
P ipel ine System from T rieste1 and ope
rates one of the most modern and com
plex refineries in Europe. This is  situa ted 
at Schw ec hat near Vien na, has an a nnual 
c rude oil throughput of 1 0  mil lion tons 
( 200 000 BP D )  a nd suppl ies more than 
70% of the oil prod uct consu mption of 
Austrio incl uding feed stoc k suppl ies to 

P E T ROCHEMIE D A NU B IA G m b H, a w hol
ly ow ned subsidiary which p rod�ces po
ly ethylene a nd polypropylene. O M V  has 
1 .8 m illion cublc m eters ( 1 2,6 mllll.on bbl)  
of storage c apaclty for c rude o ll e nd 
products in its two ta nkfa rms outside the 
ref inery. 

ÖMV is the prlm a ry importer e nd seller 
of natura l  gas in Austrio to the tune of 
4.0 bill ion m 3  / y ear ( 1 41 billlon SCF )  end 
also plays an importa nt role in the Euro
peo n gas tra nsportatlon system, lt  ow ns 
a nd operates the T ra ns-Austria-Gas P I
pel ine ( TA G )  end the West-Austria-Gas 
P ipeline ( WA G )  through w h ic h  1 415 b il l i
on m3 / year ( 51 2 bil lion SC F )  of natural 
gas from the USSR are transm itted to 
Fra nc e  ( via West Germ any ), ltaly  e nd 
Y ugoslavia, and w ith more than 2.0 b il l i
on c u b ic meters ( 71 bll l ion SCF)  of un
derground storage capacit y  ÖMV is able 
to meet fluctuations in seasonal dema nd, 

Ö M V  operates at an advanc ed Ievel of 
tec hnolog y ci nd makes use of its ow n re
search e nd developm ent laboratories, 
eng ineering department, computer soft
w a re fac ilit ies end its spec ializ ed design 
m anufacture and construction divis ion 
for pla nt and equ lpment used in t h e  o ll 
end natu ral gas industry. 

lts eng ineering activ it ies also cover the 
construct ion of c ertain refinery plants, 
the des ign and constructlon of plpellnes 
e nd d istrict hea t ing systems, consulting 
end engin eering servl c es, as w ett as the 
setting up of tra ining program m es at oll 
Ievels for the requirements of oil e nd gas 
industry personn el. 

• 
Unternehmensgruppe ÖMV 



ROHÖL - AUFSUCHUNGS 
GESELLSCHAFT 

Gontr i butes to cover Au st r i a 1 s  
ene rgy need s of c rude o i l 
and natura l g a s  

Founded i n  1 935 , RAG struck  o i l w i th i ts second 
we l l  1 1 RAG 2 1 1 in  1 937 in  t t 1e  Z i s tersdorf a rea . 
In the course of i t s l ong h i s tory , RAG h a s  
produced a pprox i mate l y  1 1 , 9 m i l l i on ton s  ( 88 , 1 

m i l l i on b a rre l s )  of crud e  o i l a n d  so l d  1 0  b i l l i on std c ub i c  metres ( 372 , 4  
b i l l i on c ub i c  feet ) o f  natur a l  g a s .  C u rrent product i on f l ows out o f  34 
o i l f i e l d s  and 36 g a s  f i e l d s . 

P E RFORMANC E DATA ( 1 985 ) 

Se i sm i c  data h a ve been gathered i n  the Sa l z b u rg , Upper Au str i a n and Styr i an 
a rea by one v i brose i s  s e i sm i c  c rew . 

A tota l of 485 km ( 303 m i l e s ) of s e i sm i c  l i ne s  where s hot . 

For one p a rt of the yea r ,  an add i t i on a l  h ammer s e i sm i c  c rew made v i bro s e i s  
surveys i n  s ha l l ow a rea s , s upport i ng the se i sm i c  c rew w i th s hort d i s t a n c e  
l i nes . 

22 wel l s  were c om p l eted w i th a tot a l depth of 4 8 , 067 metres ( 1 60 224 ft ) .  
O i l and I or g a s  wa s found i n  1 5  we l l s ;  6 we l l s  were d ry .  1 we i l  i s  an 
i nj ect i on wei l .  

Crud� o i l product i on wa s 268 , 7 1 3  tons , ( approx . 2 m i l l i on barre l s )  equ i v a l ent 
of 23 p . c .  of nat i on a l product i on .  

Natura l g a s  product i on w a s  4 6 4 , 7  m i l l i on std . c u b i c  met re s , ( 1 7 , 305 b i l l i on 
c ub i c  feet ) equ i v a l ent of 38 p . c .  of n at i on a l  product i on . 

Sa l es of n atura l g a s  i n  Upper Au s t r i a  covered more than 38 p . c .  of prov i n c e 1 s  
need of n atura l g a s  ( together w i th g a s  I mports , corre s pond i ng f i g u re i s  above 
40 p . c . ) .  

I nvestmen t s  i n  exp l or at i on and product i on amounted to 482 m i l l i on Aust r i �n 
S h i l l i ng s . 

At yea r  and 1 985 ma i nt a i ned i n  Kremsmü n ster , Upper Aus t r i a  crude o i l stocks  
of 1 78 , 300 ton s ( 1 , 30 1  m i l l i on barre l s ) .  Th i s  is  stored for RAG owner g roup 
aff i l i ates Mob i l O i l Aus t r i a  AG and She l l  Au str i a  AG , and i s  in  accord a n c e  
w i th t h e  Compu l so ry G rude Storage and Reports Act .  
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