


Programme 

The time sc hedule may change according to the participation of some 
speakers. 

M 0 N DAY 18 September 

9:00 
Introduction: Ch. Hemleben, D. Scott and W. Kuhnt 

Biology and Ecology of Agglutinated Foraminifers: 9:30-14:40 

9:30-10:00 
Tendal, 0.: Why are Foraminifera Foraminifera? And are all of them 
that? 

10:00 -10:20 
Hemleben, Ch.: Open questions in agglutinating Foraminifera. 

10:20-10:50 
Bender, H.: Chamber formation and biomineralization In Textularia 
candeiana kenyaensis BANNER & PEREIRA. 

10:50-11:20: Coffee Break 

'11:20-11:40 
PO~_bina, Y.M.: Wall composition and microstructure of agglutinated 
Fo, ,\minifera. 

'N :40-12:00 
pil1~: .. W:: Agglutinated and microgranular foraminiferal tests -
a co~anson. 

12:00-14:00 Lunch 

14:00-14:20 
McNeil, D.H. et al.: Colouration and silicification - agglutinated foramini­
fers as indicators of organic maturity level and burial diagenesis. 

14:20-14:40 
Zheng, S.: The agglutinated Foraminifera of the South China Sea. 

Taxonomy of agglutinated Foraminifera: 14:40-17:10 

I ~: 30 
14:49-- 15:10 
Berggren, W.A. and Kaminski, M.A.: AA BB (Abyssal Agglutinants 
Back to Basics). 

15:10-15:30 
Hohenegger, J .: Problems in higher categorical classification of aggluti­
nating Foraminifera. 



15:30- 16:00 Coffee Break 

16:00-16:30 
Bronniman, P and Whittaker, J .E. : A reVlSIon of the Troc hammi nacea 
and Remane icacea of the Plymouth Distr ict. S.W. England, described 
by Heron- Allan & Earland (I930) . 

16:30-1 6: 50 
Neag u , Th .: G EROCHAMMINA n.g. and related genera f rom 
Cretaceo us fl ysc h benthonic fo raminife ral fa una- Eas tern 
ans- Ru mania. 

16:50- 17:10 

the Uppe r 
Carpath i-

Charnock, M.A . and Jones, R .W.: Taxo nomic notes on some agglutinated 
Foraminifera from the Paleogene of the central No rth Sea. 
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T U E S DA Y 19 September 

Shallow water and shelf agglutinated Foraminifera: 8:30-11:40 

8:30- 9:00 
Nagv, J. et al.: Facies controlled d istribution of Foraminifera in the 
Jurassic No rth Sea Basin. 

9:00- 9:20 
AI-Harithi , T. and Weidich , K.F.: Agglutinated Foraminifera fro m the 
Cenomanian rocks of Jordan. 

9:20-9:40 
Koutsoukos, E.A.M.: Stratigraphy and environmental control on the 
distribution of agglutinated Foraminiferal paleo-communities in the 
mid- to late Cretaceous success ion of the Sergipe Basi n, NE Brazil. 

9:40-10:00 
Matsushita, S. and Kitazato , H.: Seasonal changes of Trochammina 
hadai UCHIO at Hamana Lake , Japan. 

10:00-10:30 Coffee Break 

10:30-10:50 
Scott, David, B. et al.: Recent marsh Foraminifera from the east 
coast of South America: Comparison to the northern Hemisphere. 

10:50-11 :20 
Medioli, F.S. et al.: Cretaceous thecamoebians from Ruby Creek (Alberta) , 
Canada. 

II :20-12:00 Discussion on NATO ASI / IW AF III proceedings 

12:00-14:00 Lunch 

Deep water agglutinated Foraminifera: 14:00-16:20 

14:00-14:30 
Gooday, A.J.: Deep-sea agglutinated Foraminifera. 

14:30-14:50 
Thies, A.: On the distribution , ecology and taxonomy of Crithionina 
FLINT 1899. 

'i<t 50- 15:20 
RaJsh~har, c.: Shallow water arenaceous foraminifera 
limestortes , Bagh beds , Madhya Pradesh, India . 

1l~l.J. a . " 

Cro.£ <J , A. 

from nodular 



1,5:20-15:50 
Malata, E. and Oszczypko , N.: Deep water agglutinated foraminiferal 
assemblages from the upper Creataceous red shales of the Magura 
Nappe / Polish Outer Carpathians. 

15:50-16:20 
Kuhnt, W.: Late Mesozoic deep-water agglutinated Foraminifera from 
the western Tethys and North Atlantic. 

16:20 - 18:00 Microscopic session 

18:30 Start from the Institute to celebrate the Conference Dinner 
at the castle "Hohenentringen" 
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WED N E S DAY 20 September 

High Latitude agglutinated Foraminifera: 8:30- 11 :30 

8:30-9:00 
Schroder-Adams, c.: High-latitude agglutinated Foraminifera: Prydz 
Bay (Antarctica) vs. Lancaster Sound (Canadian Arctic). 

~
00-9:30 

G more , G. K.: Tertiary agglutinated 
and outhern North Sea. 

Foraminifera from the central 

~
.30-10:00 

nderson , A.: Eocene agglutinated Foraminifera from the BP hole 
F6 , Forties Field, North Sea. 

10:00-10:30 Coffee Break 

10:30-1 1:00 
McNeil, D.H.: Foraminiferal biostratigraphy and seismic sequences -
examples form the Tertiary of the Beaufort-Mackenzie Basin, Arctic 
Canada. 

11:00-11:30 
Kaminski, M .A.: Deep-Water agglutinated Foraminifera as paleohydgra­
phic indicators: connections between the North Atlantic and the 
Norwegian-Greenland Sea. 

II :30-12:00 Introduction to the Field Excursion 

{)-.O", f if> J'-iJto . 
12:00-14:00 Lunch 

Agglutinated Foraminifera of the Tethyan Realm: 14:00-15:30 

14:00-14:30 
Coccioni, R . and Bellagamba, M.: Deep-water agglutinated Foraminifera 
from the Massignano section (Ancona, Italy), a proposed stratotype 
for the Eocene-Oligocene boundary. 

14:30-14:50 
Altiner, D.: Berriasian-Hauterivian foraminiferal biostratigraphy In 
northwestern Anatolia (Turkey). 

suc ssion 

15: I 0-15:30 

Forvmifi'ifer~om()(1e lat~ Cre,ac~­
of C>e'bel"-ikmit-,Jsou'tluwest~ S\[)a\ 
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Kaminski, M.A. et al.: A true abyssal lower Cretaceous agglutinated 
foraminiferal assemblage from ODP Site 765 (Argo Abyssal Plain): 
Implications for Tethyan paleobiogeography. 

15:30-16:00 Coffee Break 

16:00-18:30 Poster session 
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T H U R S DAY 21 September 

Biostratigraphy: 8:30-11 :50 

8:30-9:00 
Hart, M.B.: Cretaceous agglutinated Foraminifera of the UK; a review. 

9:00-9:20 
Talwar, A.D.: Upper Albian to lower Cenomanian agglutinating Foramini­
fera from the Glyndelbourne Borhole, south England. 

'9;20-9:40 
G( w indan, A. and Chidambaram, L.: Early Cretaceous agglutinated 
Fo~nifera from Kutch, India and its biostratigraphic significance. 

9:40-10:00 
Schroder-Adams, C. and McNeil, D.H.: Distribution of Oligocene -
Miocene agglutinated foraminifers in deltaic and deep-water facies of 
the Beaufort - Mackenzie Basin, Arctic Canada: Preliminary results. 

10:00-10:20 
Luczakowska, E.: The agglutinated Foraminifera in Stratigraphic 
Sequences of the Miocene in Poland. 

10:20-10:50 Coffee Break 

10:50-11:20 
De Klasz, I. & De Klasz, S.: Deep water (bathyal) agglutinated 
Foraminifera of Danian age from Bavaria; their comparison with coeval 
assemblages from Senegal and Trinidad. 

11:20-11:50 
Medioli, F.S. and Scott, D.B.: Fossil Thecamoebians as biostratigraphic 
and paleoecological indicators. 

I 1:50-14:00 Lunch 

Agglutinated Foraminifera in oxygen-depleted environments: 14:00-15:20 

14:00-14:20 
Almogi-Labin, et al.: Agglutinated Foraminifera in organic rich carbona­
tes, Upper Cretaceous, Israel. 

'~20-14:40 

G~~an, A.: Cretaceous anoxic events, 
ted Foraminifera in Cauvery Basin , India. 

14:40-15:00 

sea level changes agglutina-

Alve , E.: Agglutinated Foraminifera lD the oxygen depleted Dram­
mensfjord, SE Norway. 

15:00-open end: microscopic sessions and "ad hoc" working groups 
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AL-HARITHI. T. & WEIDICH, K.F. 
(Natural Resources Authority, Amman, Jordan; Institut 
fUr Palaontologie u. hist. Geol. Universitat MUnchen) 

Agglutinated foraminifera from the Albian 
and Cenomanian of Jordan 

A stratigraphic and paleoecologic analysis was made of 
agglutinated foraminifera, in particular of Pterammina, 
Thomasinella, Hemicyclammina, Daxia, Nezzazata, Simpl­
orbitolina, Orbitolina (Mesorbitolina) and other genera, 
in six wells and outcrops of the socalled "Cenomanian" 

of Jordan. 
For the first time a Middle Albian age with Simplorbito­
l ina conula SCHROEDER could be established for part of 
the Naur Formation, which ought to be of Cenomanian age. 
The occurrence of complex agglutinated warm and shallow 
water benthonic foraminifera indicates that sediments 
were deposited mostly under warm and shallow warine en­
vironment on the continental shelf. 
Oligospecific foraminiferal faunas mostly consisting of 
Hemicyclammina and related genera show somewhat restric­
ted environments (at least) for sandy and marly inter­
calations, e.g. embayments or lagoons. 

C I !l i/~"'­

I j v<4j dp;« 

fu,;;- 1~,fA -to 

~.{t,,-fl~r, -
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ALMOGI - LA BIN. A . • BEIN. A. an d SA SS. E . • 
a f !srael . 3 0 Malkh e Yis r ae l , J e r u sa le m, 

GeologIca l Su r v ey 
'_~ SS OI . I sr a e l . 

AGGLUTINATED FORAMINIFERA IN ORGANI C RI CH CARBONAT ES , 
OPPER CR ETACEOUS,ISRAEL 

High p ro ductivit y leve ls i n "':ec t on ic ally c ontrolled 
basins In th e so utheas t ern Tet hys c reated d ysaerobic t o 
3 nOX1C bo ttom - water conditions ~efle cted by de posit ion o f 

o r g anI c - rIch s ediments and ph osphor ite s . Benthonic 
:o r a minifer a I n g eneral, a nd agglutinated o nes in 
p articular we r e found to re f lec t the local fluctuatio ns in 
t. h e d egree of r estriction In botto m water in two b asIns, 
o ne i n southeastern and o ne I n western I srae l , fro m the 
Campanian through the Maast rich tian . 

The most re stricted bo tt om - water c onditions In the 
a rea p revailed d urIng t he Late Ca mpanian in the 
southeastern Zin Valley a nd i s c haracte rized b y an 
e xtrem e ly lo w div erse benthonic p opulat ion co mpletely 
d ev oid o f aggluti nated fo raminI fera . Th e agglutina ted 
~ pecie s {~audr yin a py raml data and Spiroplecta mmi na l.:ievis 
were t he firs t t o a ppea r i n t he s till n early ano xic 
b otto m- water co nditions in th e Early Maastri c htian . 

In th e western, l ess restricted b asin o f th e Shefela, 
th e u ppermost Campanian sediments reflect a dysaerobic 
e nv ironment, and t_hey co ntain a more diversified 
assemblage including the following species: Gaudryina 
c retacea , G . laevigata, G . rugosa , P seudoclavulina 
c lavata , Pseudogaudryinella c olombiana , S iphogaudryina 
stephensoni a nd Spiroplectammina l aevis . During the Early 
Maastrichtian, more restricted near - anoxic c onditions 
simi lar to those in th e Zin Valley basin pr e vai led , and 
the same agglutinated species occur in v ery lo w numbers . 
An upward increase i n agglutinated population was no ted 
du r in g th e Middle Maastrichtian . This most d iversified 
a ssemblage co ntains a lso Arenobulimina, Clavuli na , 
Do rot hia and Gaud ryina p yramidata . This peak in a bun d ance 
a nd diversity of agglutinated s pecies co inc id es WIth the 
:-elatively high, di verse populations o f o ther g roups i n 
t his basln and though still dy saerobic, reflects t he most 
a er at ed bottom - water conditlons o f t he whole pe riod. 
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AL'v E. E . 
I nstitute of Geol ogy , Un i versit y of Oslo . N 01- Wd V 

f orami n i fer a the :;:-~'l gen d eDleted 
Drammensf jord. S E No r way . 

Th e main obj ecti v es of th e ,pres e nt stuDY are ~hre ef old : 

1) to in crJ?dse our kn owledge of h ow b e nth i c f or::lminifel-a 
resoond t o o epleted o xyg e n c o ndItions. 2) to dete ct 
h ori z ontal p oll u tion gl-adie nts within the s tudy aI-ea . 
a nd 3) t o make "a basis for co mpar Ison with ass emblages 
' r o m s e dime nt cores p enetrati ng th r ougn pol luted 
sedi me n ts in th e ar ea . 

Dra mme n s fj ord IS an encl o sed estu a ry , s epa ra ted fl- orn the 
3dj o i nin g Oslo fjord by a ..§.,.L-l._L at 1 0 m wat er depth . 
Because of h igh su ppl y of r eacti v e org a nIc mat er i 31 an d 
in freq u e nt d eep wat er r en ewa l ( a pronoun ced halo~line at 
~ iil aep t h) , dis so l v ed o xyg en is dep ~e ted. r e s ult in g I n 
~no x ic conditions in the d ee per Dar~s ( from ab ou t 4()m to 
124m ,~a tel· depth ) . Q-mo de f actor an al y s is of " ampl E' s 
from SI X p r o f i les has d isti nglJ ished S l X f acto r u nits 
(a ssemo l a ges ) . Thei r a istr ibution s are comp ared to th e 
preva ili ng h yd rograph ic cond iti on s. The surface 
sediments f rom I- 10m water dept h co ntaIns a l ow 
d i v e rsity Milia mm ina fusca asse mblag e . Wi th in c r easi n g 
wat er d ep th , i t is su cceeded by fo ur d i ffer e nt a g -
g lu tina,ed assembl ages, do minated by Astrammina 
sphaerlca , ~qqere lloides s cabru s , S pi !-o p le,-tarT!.mina 
b i formi s and Ammodiscus gullmare nsis re spe c tively . In 
the middle and southern part of the fjo rd, t he 3 g­
g luti na ted co mpone n ts d iminish t owaros th e l- edo ::ci ine, 
and. when the o xy gen c oncentration falls b el ow 2 . 0m l !1 , 
t he a ss e mblage I S totall y d ominated bv the c 31c a r eous 
S tai n forthia fus iformi s. Th e dis t r:but i on of 3 55emb ­
l a ges, ta ta l a bundance. a nd d i v ersit y -i n dlc2s suggest 
that t he n orth-western s id e o f t h e fjor d ! s more 
s tr o ng ly po lluted th a n the so uth-eas t ern s i de . 
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BENDER, H. 

Geol.-Pal. lnst. d. Christian-Albrechts-Univ. zu Kiel, Ludwig-Meyn-Str. 12, Kiel, FRG 

Chamber Formation and Biomineralization in 

TextuII1ria candeiana kenyaensis BANNER & PEREIRA 

A generalized model of chamber formation in calcitic cementing agglutinated foraminifers has 
been established and will be presented. Chamber morphogenesis was studied in laboratory 
cultured Textularia candeiana kenyaensis, using light, scanning and transntission nticroscopes. 
T£<7f j15M- .frr 11,-rl4 / k.-{ :/,,'<.(12. ,./(,f'b,.Jfj' ~ Sqbfoc/<, writ. /#() /~{""fk;" , -IJ.< ,.w:. 
A basic pattern of chamber formation can be subdivided into six stages. 

Stage 1: 

Stage 2: 

Stage 3: 

Stage 4: 

Stage 5: 

Collection of particles to form a detritic cover. 
?M7' ,e6. d IV<- fri1l'Y4Y1;£' ;~ u~cv .I,-! . 
Development of lhe chamber lumen and sorting of particles inside the 
detritic cover .. 

Selection of particles for the new chamber wall. Arrangement of these 
particles on tbe construction front, starting on the second-youngest chamber 
of the test and continued towards the aperture. Simultaneously, j)rganic 
~veloping and organic cementation of each particle. ,411 <f"P .itYW ,9tW-J /-lolA W' (I></./f-­
e.'di..U~ "'tt2 t.trjP"I' LLYN" " 

Deposition of biomineralized calcite from the distal to the proximal chamber 
wall. Development of a pore system by oriented deposition of the 

biomineralizate, forming cylindrical cavities. h! uti/f.,a-( ya:.<1- U17/~ +.~-7' Jy 
(pt./cc,£;. '~/tt!4: .. f"7"'1'*~ -n",,,...., /P;/'KO'" -7 /;..., .f,~ ~ ? OrOJ r/~_ l ,ttl-- 11" u 

Organic lining of these pores. 

Stage 6: Forming of a thin organic sheet inside the chamber, after leaving the detritic 
cover. Development of tbe multilayered "inner organic lining" during 
continuous test growth. 10/,(.( /'11- 1]"" - 'O?~n"S!. by ·ft..- ,,,, ~ {-(' k,,,.;; _ Il-.L I.D·L 
II .' f! .... , ;i.u.{. If- tw<-'~ 1'4«.~~. ",ite. ~"ff1P. . wjr;;- p- luWrr (,"-L.",!,-#" I( 

The construction process from stage 1 to stage 5 is co=oniy complete within 24 hours. 

These observations are considered to be important for the discussion of taxonontic 
interrelations and phylogeny. 

(4",(, i<-v. f...e. j" "',,{ iu>() i.. (/ .I'n-_. //"u 

JI.1 ~,'("1-' /1 ) 
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BERGGREtI , I'I .A., hoods Hole Oceanographic Inst. , vl00ds lIole, 11A and 
KAllIJlSKI , M. A. , Dalhousie University, Halifax , Nova S=tia, Canada 

AA :BB (Abyssal Aggl utinants :Back to Basics) 

History has a habi t of coming full circle and repeating itself. Early 
s tudies nearly a century ago on deep water agglutinated benthic 
for~llinifera were devoted to their utility in bi ostrati graphic corre­
lation and paleoenviroDMental interpretation in hydrocarbon bearing 
upper Cretaceous and Paleogene flysch basins in the Carpathian 
Ibuntains of Poland . Recent studies on the di stributi on of living 
deep sea agglutinants =upled with detailed analyses of their 
stratigraphic distribution in deep sea Mesozoic and Cenozoic sedi­
ments and marginal basins, are now rendering this group more useful 
in hydrocarbon exploration in flysch- type environments . However, 
interpretative analyses in applied biostratigraphy , paleobathymetry , 
and paleoe=logy rely upon a sound taxonol'lY . This can onl y be 
achieved by recognizing the need for =mparative examinati on of 
museum-based type =llections and specimens in order to provide 
accurate descriptions (including discriminatory feat ures) of taxa 
and to reduce the list of superfluous synonyms. I'le shall review 
problems in the taxonomic history of several representatives of 
this group by way of illustrating the pressing need for a return 
"back to basics . " 
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BRONNIMANN , P. & WHITTAKER, J.E. 

Thonex, Geneva and British Museum (Natural History), London 

A revision of the Trochamminacea and Remaneicacea of the Plymouth 
District, S.W. England, described by Heron-Allen & Earland (1930) 

Of the 258 species and varieties of foraminifera recorded by Heron-Allen 
& Earland nearly sixty years ago form the vicinity of Plymouth, S.W. 
England, 42 were agglutinating, of which 6 were placed by them in 
the genus Trochammina. The species were T. squamata Jones & Parker, 
T. rotaliformis Heron-Allan & Earland (but attributed by them to 
Wright), T. ochracea (Williamoon) , T. plicata (Terquem), T. inflata 
(Montagu) and T. inflata var. macrescens Brady. Neither inflata nor 
macrescens, said to be represented by single individuals, can be found 
in their collections and are suspected to be mis-identifications. Of 
the others, identifications can be confirmed for rotaliformis, ochracea 
and plicata and these are now placed in the genera Deuterammina 
(Deuterammina), Deuterammina (Lepidkodeuterammina) and Remaneica, 
respectively. The record of T. squamata, like many citations of this 
species at the time and subsequently, is not ~orrect; the specimens 
identified by Heron-Allen & Eariand are - nowreferred to a new species 
of .!J:i.ta~is. In addition, a further 13 species of Trochamminacea and 
Remaneicacea, 6 of them new and 3 left in open slide collection (the 
so-called "Type-Slide Collection") in the British Museum (Natural 
History) , and are described herein. The aperture of Remaneica IS 

shown in detail for the first time and is of the Deuterammina-type. 

The fauna is one of the most diverse belonging to these groups so far 
found in the British Isles and has some affinities with more Southern 
waters. 

T",yiwlli/ ,,~ f ;<- Ct;1rk {RJJ k.t&dl"'· ~"'" A /!Uic- V £~ ,yl. 'f if. 
·J/""iYrJ -4/1 tA.. a E.v/w /2 J«U'f,..- d, ".v,-,,;" - C i,uf·L '~"''''7;?,'' (7 '~&.{, tJ,v/,,, 

I!...JL L ""~7" . ...raJ. /"" « "0 v""'t;7 /~(It. ~ "", 11""',7 ! .l.r.: ~(~ " ".,-<"< be . ..•. ,\.. 

.Lr-ri, tU't( dL;C.-vj1.A. -( .l/,.L.. t... -:- -< .kl ? k"Jf.,Q~(/'I" 
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CHARNOCK, M.A. & JONES, R.W. 

The Robertson Group pic, Llandudno, Gwynedd, LL30 ISA 
United Kingdom 

2 BP Research Centre, Chertsey Road, Sunbury-on-Thames 
Middlesex, TWI6 7LN, United Kingdom 

Taxonomic Notes on Agglutinated Foraminifera from the Paleogene of 
the Central North Sea 

Taxonomic notes are given for all the most common species of agglutina­
ted foraminifera from the Paleogene of the Central Graben and South 
Viking Graben areas, Central North Sea. The systematics of Gradstein 
and his co-workers are partly revised and supplemented with additional 
species. Many of the North Sea species were originally described by 
Grzybowski from the Polish Carpathians and this paper focuses 1D 

part on a comparison of the North Sea and Polish material. 

, .f1'7ci, ~tJr 
c- J.-lc- /J I/<. iz,.". 

, I!c/~,cl~t;t( IL~JIk;,f';"J; 
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COCCIONI, R. & BELLAGAMBA , ~. 

Istituto d i Geologia , Universita di Urbina, Italy 

Deep-water agg l utinated foraminifera from the Massignano section (An­

cona, Italy), a pro'posed Stratotype for the Eocene- Oligocene boundary 

As part of a long- term detailed investigation into a better under­

standing and application of the Cretaceous-Neogene agglutinated fora ­

minifera taxonomy, pal eoecology and stratigraphy in the Umbria- Marche 

basin , we have studied the well preserved deep-water agglutinated fo ­

raminifera assemblages from the Late Eocene- Ear ly Oligocene pelagic 

section at Massignano . The Massignano sequence - the benthic foramini ­

feral data of which indicate it has been deposited in a lower- middle 

bathyal zone - is characterized by exceptional stratigraphic, sedimen­

ta ry petrologic , chemostratigraphic and geochronologic qualities which 

have recently motivated a proposal that this exposure s hould be consi­

dered as the Wor ld Type Section for the Eocene- Oligocene boundary 

(PREMOLI SILVA, COCCIONI & MONTANARI, 1 988) . 

The species recognized 

Rhabdammina, Rhi~ammina, 

Reophax , Haplaphragmoides, 

- !,,,hich belong to the ge:1era Eathysiphon, 

Pseudothurammina , Ammodiscus , Repmamina, 

Trochamminoides , Recurvoides , Spiroplectarn-

mina , Vul vulina, Trochammina , Arenobulimina, Dorothia , Karreriella , 

trextularia , Clavulina and Sigmoilopsis - are considered in terms of 

their taxonomy , ecology and biostratigraphic value . Therefore, it has 

been possible to detect some b i oevents and faunal changes and arrive 

at some paleoenvironmental interpretations. 

Close to the Eocene-Oligocene boundary the number of agglutinated 

foraminifera versus hyaline calcareous benthic forms increases while 

Doth benthic foraminiferal species di versi ty and test - size decrease. 

Such faunal variations coincide '.ith a marked decreaSE! in the CaC03 
content and may therefore be related to change in productivity and/or 

to a p ulse of terrigenous supply , the latter probably connected with 

tectonic activity . The events and faunal changes recognized at Massi­

gnano are correlated to the biostratigraphy based o n calcareous nanno­

fossils and both planktonic and benthic foraminifera, to the magneto­

stratigraphy and to the chemostratigraphy as well established in the 

sequence. 

References: 
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DE KLASZ, 1., & DE KLASZ, S. 
Nice, France 

Deep water (bathyal) agglutinated Foraminifera of Danian age from 
Bavaria; their comparison with coeval assemblages from Senegal and 
Trinidad 

Our material has been collected from an outcrop at Grub, near Eisenlirzt, 
Bavaria, in 1952. Recent studies by the authors in the area has shown, that the outcrop, 
which is the type-locality of the calcareous benthic foraminiferal genus 
Quadratobuliminella de K1asz, 1953 is now overbuilt, and not anymore accessible. As 
Quadratobulimine/la is considered by van Morkhoven et al. (1986) as a Cenozoic 
cosmopolitan deep water genus, this first detailed study of this assemblage is of special 
interest. Additionally, a considerable pan of the assemblage shows strong similarities 
with the fauna encountered in deposits of nearly the same age from Senegal and also 
with recently revised Lower Paleocene agglutinated foraminifera of Trinidad (Kaminski 
et aI., 1988) . 

To make the comparison more precise, we used a rather narrow species concept f3~"" 
in our Senegal study and revised in this sense our material from that locality, especially r«<kd.;(>1' 
as far as the more primitive arenaceous forms are concerned. / G" 

A separate note (in press) on the planktonic foraminifers permitted a more ~ '~'1-
precise dating of our fauna (lower part of Blow'sj2..Morozovella uncinata zone). 

The bathymetric position of both faunas is middle bathyal based on benthic 
foraminifers and ostracods. In our opinion the bathymetry of the Bavarian material is 
less deep than the Senegal one. Unfortunately the ostracods in the Bavarian samples are 
extremely scarce and could not be used for paleoecologic interpretation . Both localities 
seem to be considerably less deep than the Trinidad in situ assemblages studied by 
Kaminski et al. (1988). 

The agglutinated group represents approximately half of the benthic fauna 
approaching thus the proportion observed in the lower pan of the Senegal section, but is 
lower than in the top level of our Marnes des Madelaines locality of Senegal. 

The Bavarian agglutinated fauna shows also a considerable number of common 
species with that of Trinidad. A quantitative comparison is however not possible 
because of the difference in the counting method. Whereas in Trinidad only the fraction 
larger than 212 J.UII has been used for statistical study. in the Bavarian samples 
everything above 100 Jlm has been employed for quantitative purposes and in the 
Senegal material all the fossils over 125 Jlm. An experience with the 160 J.UII fraction 
has shown very important differences in the counting resul ts. 
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GOODAY, A. J . 
Institute of Oceanog raphi c Sciences Deacon Laboratory, Wormley, 
Goda lming, Su rrey , U.K. 

Oeep -sea agglutinated Foraminifera 

Inc reasingly, benthic Foraminifera are beinq recognised as an abundant, 
somet imes dominant taxon in deep - sea sediment samples . Agglutinated 
species often predominate, particularly in central oceanic regions 
below the carbonate compensation depth . In size, they span t h r~e 
or ders of magn itu de from minute tests ten microns or so across to 
'ubes several centimetres long . Xe nophyophores, deep -sea testate 
protists which in some respects resemble agglutinated foraminifers , 
may be even larger (>lOcm) . Recent bio logical samples, co llected 
using the epibenthic sledge , box -corer and multiple -corer , have 
y iel ded diverse and abundant assemblages of fragile, soft , ag~lutin­
ated spec i es. Th ose found in the me iofau nal (4 2-1 000lJml and macro­
fau nal (>1000pm) size r anges include sma ll flask - shaped saccamminids 
(and allogromiids) , forms wh ich are apparently ob li gat e inhabitants of 
globiaer inacean tests, komokiacea ns, various delicate, chain - like 
forms and a variety of "mud ba l ls ". Faunas enc r ust ing ha r d subst rates 
(Mn nodules , erratic stones etc) also consist la rgel y of soft , del i ­
cate agglutinated foraminifers, for example, mats and networks of 
anastomos ing tubules. The fo rms mentioned above include many new 
species and require urgent taxonomic attention . 

Some deep - sea agglutinated foraminifers, f or example, komokiaceans 
(a nd allogromiids), pr oduce stercomata, intra - or extracellular waste 
pellets composed mainly of plate-like mineral grains . Taxa containing 
stercomata are probably deposit-feeders . The erect life-position of 
ge nera such as Pelosina (?and Rhabdamm ina ) suggests suspension feed ing. 
Other large species may be carnivorous and some small species proba bly 
ingest bacteria . Deep -sea agglutinated Foramini fera may also be 
either infaunal or epifaunal while attached species sometimes occ upy 
elevated substrates . Their abundance, diversity and ecological 
ve r satility suggest that these protists play and extremely important 
role in deep -sea communities . 
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GOVINDAN,A., AND CHIDAMBARAM,L 

OIL AND NATURAL GAS COMMISSION, MADRAS, INDIA 

EARLY CRETACEOUS AGGLUTINATED FORAMINIFERA FROM KUTCH, 
INDIA AND ITS BIOSTRATIGRAPHIC SIGNIFICANCE 

Kutch mainland in western India is known for its rich 
megafaunal remains in the exposed Jurassic-Cretaceous 
sediments. Microfaunal study of the exploratory wells 
drilled recently in this region resulted in the recogni­
tion of stratigraphically Significant a~glutinated fora­
minifera besides calcareous forms. In Sanadra well, the 
upper part of Jhuran Formation (Upper Jurassic-Early 
Cretaceous) has yielded agglutinated foraminifera such as 
Ammobaculites cretaceous (Reuss) Arenobulimina Sp.,. 
Dorothia kUmml (Zedier) D.hauteriviana (Moullade) and 
D.hechti DienI and Massari beSides calcareous form as 
Lenticulina munsteri Roemer indicating a Hauterivian 
age (Early cretaceous) to the section. This assemblage 
is closely ,~ollowed downhole by the presence of 
Epistomina caracolla (Roemer), a diagnostic Early 
Cretaceous species In this well. These forms have been 
described and its biostratigraphic significance in the 
subsurface correlation is discussed. 
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GOVINDAN,A. 
OIL AND NATURAL GAS COMMISSION, MADRAS, INDIA 

CRETACEOUS ANOXIC EVENTS, SEA LEVEL CHANGES AND 
AGGLUTINATED FORAMINIFERA IN CAUVERY BASIN, INDIA. 

Cauvery Basin located on the east coast of India is 
actively explored for hydrocarbons due to its thick pile 
of Cretaceous and Tertiary sediments. paleobathymetric 
analyses of Cretaceous section in the wells indicate 
maximum sea level advances in mid-late Albian, Cenomanian­
early Turonian, Santonian - early Campanian and late 
Campanian-Maestrehtian time. Unusual occurrence of low 
diversity agglutinated forminifera with rare calcareous 
forms are found in the sediments at these levels. Dark 
grey to black shales at these levels show high total 
organic carbon content values(TOC 2 to 6%) in wells 
Nannilam-2, Bhuvanagiri-l and Raghunathapuram-l. These 
sediments are probably laid in Oxygen depleted water 
which would have eliminated less tolerant forms and 
favouring organic material to accumulate in a low energy 
environment between the submerged basement relief in this 
basin. Present study brings out that there are distinctl J 
two and possibly three levels in which oxygen depleted 
anoxic waters transgressed onto the shelf coinciding with 
global oceanic anoxic events(OAE-l, OAE-2, OAE-3 (1) ). 

Agglutinated foraminifera found at these levels 
include representatives of Glomospira, Bathysiphon, 
Haplophro...,qmoides , Ammodiscuss, Trochammina, Reophax, 
Textularia, Dorothia. Yerneuilinoides. Recurvoides. 
ArenobUl imina and these have been reported and discussed. 
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HART, MALCOLM B. 
Department of Geological Sciences , Polytechnic South West , 
Plymouth PL4 BAA , Devon , UK 

Cretaceous agglutinated Foraminifera of the UK ; a review 

The Cretaceous (Ryazanian to Maastrichtian) succession of the United 
Kingdom and adjacent areas of the North west European Continental 
Shelf provides a near - continuous picture of an evolving , mid - latitude 
agglutinated foraminiferal population . The taxa discussed be long to 
a wide spectrum of genera and while many of these are long-ranging, 
several species have been incorporated into basin- wide zonations . 'l'he 
dramatic change from a c las tic- dominated Early Cretaceous succession 
to the pelagic cha l ks of the Late Cretaceous is not reflected in the 
population at the generic l evel but is marked at the species level. 
With the decreas ing clastic input up the succession there are quite 
distinctive changes in the material being used by the agglutinated 
Foraminifera to construct their tests . . The effects of changing sea 
leve l, anoxic/ dysaerobic events and the d iminishing grain size of the 
sediments are a ll documented , one of t he most dramatic changes being 
that generated by the Late Cenomanian ' anoxic ' event . 

H"tDI~51"':<' tiM.? bt-(2 : C -T tC.a-Ib;y-
i C7'f1_{.,1 H-

I - ~r- ctlA--p ! CL--( w...«t- &IJ 
-, , J) -1..9 r-d V I a. . ...£. 

, 
s6 (jhV .'~,,~ 

~ 
' e" 

5 cIvil 1 C lvA..f' -1/ ·soW 
( 

'I 
c 
f. 
A 
& 
H 
Ii - 'v 10JI/ 

ti,"eu.r;hlAl:' ~J ~t,..._ ; 
J u. f /U..,{ i.? 
,to i,A.-<~ "r r~.<-d -.> -

J'" It e7'- i {l.t!--t/J ; 

/ ' 1 C"Kf.', t ,-, (J J,"TI~' , A r 
Cc~~-: ~ <:' "- z:~~ ~ 

~C.6-t:. l~· ~ t.-L~.- t- 6-c ~'Z::f 
• 

1 5 

,ec( ~~~../, 

nv<6~~ -h~<,{ 

IUJ dd -1'4: ,l""4«l# "I l (e C-?,G.,. . ..e~ [J'r'" 
j ",u,/ ' .4<. L.&" t.2~.A-<C«L / ~/I" /'-~"'" J'~ 
.au" C~1l. ~ ~. 



HEMLEBEN, CH., 
Geologisches Institut, Universitat Tiibingen 

Open questions in agglutinating foraminifera 

Agglutinated Foraminifera sometimes thought of as "excess baggage" 
in studies of biostratigraphy and paleoecology. Only recently a deep 
water biostratigraphy has been developed for sediments deposited below 
CCO. The ecological significance of agglutinated foraminifera is still 
mostly neglected as well as their biology. 

Reproduction among agglutinated foraminifera has been observed only 
in very few species; chamber formation has been observed very rarely 
and not yet published. The ontogeny as well as life span of any species 
are almost unknown. Grain selection has been treated several times 
but no more than very few observation have been published. Even 
the cementation is little known and what has been described did 
not enter the taxonomic level as well as being treated in respect to 
evolution. Although some pioneering studies on the wall structure 
and cementation has been done on selected groups of agglutinated 
foraminifera much more work needs to be done in order to achieve a 
natural classification based on higher order taxonomic traits. Some 
examples of further research shall be presented. 
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HENDERSON, A.S. 

Micropalaeontology Division, Institute of Earth Studies , 
UCW., Aberystwyth , Wales SY23 3DB 
United Kingdom 

Eocene Agglutinating Foraminifera from BP hole FA 6-2, Forties Field, 
North Sea. 

Initial findings from a study of Eocene material (depth 1800 - 2160 m 
sub-sea) from BP hole FA 6-2, Forties Field , North Sea, show a faunal 
assemblage comparable with other studies of this age and area. 

Although the samples studied were "ditch-cuttings" and prone to caving 
contamination, it is apparent that the fauna is predominantly agglutina­
ting in nature and bears resemblance to the so-called Rhabdammina 
fauna. 

Predominant genera are: Ammodiscus, Cyclammina, Glomospira, Haplo­
phragmoides , Recurvoides, Rhabdammina, Rzehakina , Saccammina, and 
Spiroplectammina. 

The agglutinated assemblage disappears above 1800 m sub-sea which 
is comparable with the top of the Eocene (NSB 6), where a calcareous 
benthonic assemblage takes over. 
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HOHENEGGER, J. 

Institut fur PaHiontologie, Universitat Wien 
Osterreich 

Problems of higher categorical classification in agglutinated foraminife­
rids 

Within a general theory of classification the systematic position and 
categorical ordering of agglutinated foraminiferids will be discussed. 
So called "natural" classificatory systems are defined as cluster of 
objects or individuals, showing a homogeneity or cohesion by one or 
more characters within those clusters (classes), whereas the heterogenei­
ty between the classes must be emphasized. The structures of classifica­
tory systems are determined by the relationships between the objects. 
While only character states can be used for the determination of 
relationships. The evolution characterizing a process cannot itself be 
taken as an attribute for the classification. Thus, there is a "phenetic" 
system of organism based on the "form" of "appearance" on the one 
hand, and a "phylogenetic" characterizing the genealogic relationship 
on the other. Both systems may be regarded as natural , if they accord 
with the criterion of cohasion. There will therefore be two "natural" 
systems of agglutinating foraminiferids. 

Hitherto most systems of organism have been based on phenetic 
relationships, but within these systems the problems of character 
weighting arises. Numerical phenetics prefers equal weighting of the 
characters , whereas evolutionary phenetics prefers equal weighting of 
the characters, whereas evolutionary phenetics given different weights 
to the attributes. The most modern systems of foraminiferids by Loeblich 
and Tappan 1987 is based on a monothetic classification process, 
whereby the ultr~§tructures of the test walls are considered giL the 
most imQortant and directly genetically controlled characters, followed 
by the number and arrangement of the chambers. This system lacks 
an objective and testable criterion for the categorical ordering within 
the classification, which will be shown in the following by different 
numerical phenetic and phylogenetic (cladistic) methods. 
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LUCZKOWSKA, EWA 

Academy of Mining and Metallurgy , Cracow, Poland 

The agglutinated Foraminifera in stratigraphic sequences of the Miocene 
in Poland 

The Miocene depos its of Poland occupy the Carpathi an foredeep limited 
with the Carpathian margin in the South and the Hol y Cross Mts and 
Roztocze Hills in the North. They represent mostl y Badenian and 
Sarmatian Stages. In the central part of the basin rich assemblages 
of agglutinated Foraminifera occur , varying in stratigraphic seq uences 
of Lower, Middle and Upper Badenian. The Lower Badenian asse mblages 
are composed of the common species ~irop lectammina carinata, 
Karreriella gaudryi noides, K. bradi, Cylindroclavulina rudis, Bige nerina 
nodosaria, M!!rtinottiella communis, Vulvulina pennatula , while in the 
northern margial deposits different species of Textularia and Tex tularie l­
la a re developed. Cyl indroc lavulina rudis may be regarded ' as the 
index species of this period having short stratigraphic range . Towards 
the end of the Lower Badenian a characteristic microfauna appea rs, 
the abundant occurrence of which is for the Middle Badenian typical. 
These are frequent specimens of Cyclammina pus ili a , Haplophragmoides 
obliquicameratus, Hype rammina g;a;;ulosa, H. taurinensis, Rhabdammina 
div . sp. 

In the Middle Badenian besides the previously mentioned forms also 
Cyclammina bradyi , Cyclammina vulchoviensis, Spiroplectammina mariae, 
Hippocrepinella corrugis, Schizammina sp. occur. In the upper part of 
the Middle Badenian species typical of this period appear, namely 
Pseudotriplasia minuta, ..Reticulophragmium crassum, R. venezuelanum, 
Textularia serrata, T. pectinata, Reophax brevior. Pseudotriplasia minuta 
is regarded as the index fossil of the Middle Badenia. 

This microfauna disappear at the beginning of the salinity CrIS IS and 
a great part of the former species do not pass to the U pper Badenian, 
except Textularia pectinata and Haplophragmoides indentatus. In the 
Upper Badenian also new species appear, as Haplophragmoides planus, 
Siphotextularia inopinata , Tex tularia beregoviensis , Cyc lammina praecan­
cellata, Ammodiscoides miocenicus, Pavonitina styriaca, Hype rammina 
sp. Pavonitina styri aca represents in index fossil of the Upper Badenian. 

In the Sarmatian depos its of Poland the agg lutinated Foraminifera 
are not de ve loped. 
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DEEP-WATER AGGLUTINATED FORAMINIFERA AS PALEOHYDROGRAPHIC 
INDICATORS· CONNECTIONS BETWEEN THE NORTH ATLANTIC AND 

NORWEGIAN-GREENLAND SEA. 

MICHAEL A. KAMINSKI, Centre for Marine Geology, Dalhousie Univ., Halifax Nova 
Scotia B3H 3J5, Canada. 

With the development of a uniform taxonomic data base and continuing studies of 
their paleoecology, paleobiogeography and biostratigraphy, Deep-Water 
Agglutinated Foraminifera (DWAF) are fast becoming important tools for detecting 
the timing and nature of deep-water paleocirculation changes. DWAF are especially 
useful in areas where carbonate sediments are underrepre-sented, such as in high­
latitude areas of the North Atlantic where much of the deep water in the world ocean 
is produced. This talk presents new data obtained during ODP Legs 104 and 105 in 
the Labrador and Norwegian Seas. One of the goals of these legs was to determine 
the role played by the Greenland-Scotland Ridge as an oceanic gateway between 
the Atlantic and the Arctic. 

ODP Site 646 in the Labrador Sea lies in the present pathway of Denmark Straits 
Overflow Water (DSOW). Drilling at Site 646 recovered a continuous sedimentary 
sequence which allows us to reconstruct the history of DSOW at the site over the 
past 9 m.y. Oxygen isotope evidence and changes in the coiling ratio of 
Neog/oboquadrina atlantica point to a cooling of the East Greenland Current at 
around 8.5 Ma. Prior to -7.5 Ma, a benthic foraminiferal assemblage with abundant 
Nuttallides umbonifera and smooth agglutinated forms point to a tranquil 
environment with old deep water. Above the regional seismic reflector R3 (dated at 
7.5 Ma) the benthic assemblage is dominated by coarse agglutinated forms and 
species typical of modern North Atlantic Deep Water. This assemblage displays 
affinities to assemblages from the Norwegian-Greenland Sea, indicating that 
northern source deep water was present at Site 646. The faunal data agree with 
isotopic data at Site 608 which shows an increase in NADW at the time. Maximun 
overflow of DSOW is postulated to have taken place between 4.5 and 2.5 MA, which 
corresponds to the age of the sediment drift drilled at Site 646. The onset of drift 
formation is reflected by another benthic faunal turnover, noted by the loss of 
primitive agglutinated forms. This turnover suggests increased ventilation of the 
bottom water at Site 646. Drift formation ceased at 2.5 Ma, reflecting decreased 
bottom current velocities. The top of the sediment drift coincides with the first ice­
rafted sediment. 

The faunal turnovers and increased flow of DSOW at 7.5 and 4.5 Ma are 
probably related to late Miocene and early Pliocene climatic cooling events which 
increased the volume of deep water produced in the Norwegian-Greenland Sea. 
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A TRUE ABYSSAL LOWER CRETACEOUS AGGLUTINATED FORAMINIFERAL 
ASSEMBLAGE FROM ODP SITE 765 (ARGO ABYSSAL PLAIN)' IMPLICATIONS 

FOR TETHYAN PALEOBIOGEOGRAPHY 

MICHAEL A. KAMINSKI , CENTRE FOR MARINE GEOLOGY, DALHOUSIE UNIVERSITY, 
HALIFAX, NOVA SCOTIA B3H-3J5, CANADA 

DAVID W. HAIG, DEPT. OF GEOLOGY,UNIVERSITY OF WESTERN AUSTRALIA, NEDLANDS. 
FELIX M. GRADSTEIN , GEOLOGICAL SURVEY OF CANADA, DARTMOUTH, N.S., CANADA 
STANISLAW GEROCH , JAGIELLONIAN UNIVERSITY, KRAKOW, POLAND 

ODP Site 765 is located at 15°58'S, 117°34'E at a depth of 5,740 m on the Argo 
Abyssal Plain off NW Australia. A major objective at Site 765 was to study 
Cretaceous magnetobiostratigraphy, paleoceanography and deep-water 
paleoecology. Site 765 was drilled on normal oceanic crust which formed during the 
latest Jurassic, and a complete sequence of Berriasian to Maastrichtian sediments 
was recovered. The Berriasian to Hauterivian sedimentary units at the base of Hole 
765C consist of dark reddish-brown claystones and silty claystones with minor chalk 
and radiolarites. The claystones contain a diverse assemblage of benthic 
foraminifera. The age of the unit is well-constrained by palynomorphs, radiolarians 
and nannofossils. Backtracking calculations indicate that the site underwent normal 
thermal subsidence and that lower Cretaceous sediments were deposited at an 
estimated paleodepth of 2700 - 3500 m. 

A preliminary study of the lower 120 m of Hole 765C (Lower Cretaceous) indicates 
that the composition of benthic foraminifera assemblages compare well with those 
described from the Carpathian flysch basins . The benthic assemblages mainly 
consist of agglutinated species, with poorly preserved calcareous benthic 
foraminifera found in only 2.samples. Several species which are biostratigraphic 
indicators in the Carpathian flysch basins are present at Site 765. These species 
include Hippocrepina depressa, Hormosina ovu/um, Ka/amopsis grzybowskii, 
Pseudoreophax cisownicensis, Trochammina abrupta, Trochammina quinque/oba, 
and Verneuilinoides neocomiensis. At Site 765, all of these species were found in 
the upper Berriasian to Hauterivian sediments directly overlying basement. 

A comparison of the biostratigraphic ranges of benthic foraminifera at Site 765 
with the Carpathian benthic foraminiferal zonation (Geroch and Nowak, 1984) yields 
disjunct biostratigraphic ranges for the species H. ovu/um. K. grzybowskii, H. 
depressa, and T. abrupta. These species were present in the eastern Tethys during 
the Berriasian to Valanginian, but did not appear in the Carpathian flysch basins until 
the Hauterivian to Barremian. Since the initiation of rifting and subsidence in both 
areas was roughly isochronous (latest Jurassic), this observation has important 
implications for the geologic history of the Carpathian flysch basins. 
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KOUTSOUKOS. E. A. M. 
Petr6leo Brasileiro S.A. (Petrobras), 
Janeiro, CEP: 21910, Brazil, and, 
Geological " Sciences, Polytechnic South 
PL4 8AA, U. K. 

Cenpes, Rio de 
Department Ot 

West, Pl ymout h, 

Stratigraphy and environmental control on the 
distribution Ot agglutinated toraminiteral 
palaeocommunities in the mid- to late Cretaceous 
succession Ot the Sergipe Basin, NE Brazil. 

The palaeoecology and biostratigraphy Ot agglutinated 
toramini teral assemblages have been studied through the 
upper Aptian to Maastrichtian sedimentary succession Ot 
the Sergipe Basin, northeastern Brazil. Four 
agglutinated toraminiteral palaeocommunities can be 
recognised in the succession: (i) Li t uolidae­
Haplophragmiidae (upper Aptian to lowermost Albian; 
paralic -lagoonal- biotopes); (ii) Eggerellidae­
Verneuilinidae-Textulariidae (upper Aptian to middle 
Albian and uppermost Cenomanian; middle shelt to upper 
slope biotopes); (iii) Haplophragmoididae­
Ammosphaeroidinidae (Santonian to Maastrichtian; upper 
to middle slope biotopes); (iv) Bathysiphonidae­
Ammodiscidae (Albian, upper slope biotopes; Santonian to 
Maastrichtian, middle to lower slope biotopes). The 
palaeocommunities are characterised by the relative 
dominance Ot the major toraminiteral groups and related 
to variations in trophic structures. The composition 
and distribution patterns Ot the agglutinated 
assemblages (diversity and abundance Ot morphogroups) 
are shown to be a direct response to overall 
palaeoceanographic conditions and to community 
strategies Ot exploitation Ot the trophic resources in 
the microhabitats. They can, theretore, retlect long­
term cumulative changes produced by major cycles in sea­
level. rates Ot nutrient supply. redox conditions and 
the carbonate equilibrium at sediment/water intertace. 
The taxonomy Ot the agglutinated microtauna studied is 
documented and completely revised. A palaeoenvironmental 
model. mostly derived trom micropalaeontological and 
sedimentological cri teria. is proposed tor the 
distribution Ot the toraminiteral morphogroups. 
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KUHNT, WOLFGANG 
Geologisches Institut, Universitat Tiibingen 

Late Cretaceous deep-water agglutinated foraminifers from the North 

Atlantic and Western Tethys. 

Biostratigraphic and paleoenvironmental distribution of Upper Cretaceous 
abyssal agglutinated benthic foraminiferal assemblages (AAF) from DSDP/ODP sites in 
the North AUanlic is compared to selected occurrences of deep water agglutinated 
foraminifers (DW AF) in the Western Mediterranean and in the Alpine/Carpathian 
foldbelt. Distribution charts of AAF from the North AUantic Plantagenet Formation 
(e.g. DSDP/ODP Holes 385, 386, 398D, 543A, 603B, and 64IA) are presented. The 
distribution pattern of taxonomically distinct assemblages and the stratigraphic ranges of 
individual species are compared to varying sedimentological parameters, such as 
sedimentation rates and amount of terrigenous detrital input, sediment colour and TOC 
(total organic carbon) content, amount of calcium carbonate and biosiliceous material. 

Low latitude slope faunas, represented on the North African margins and 
in the Betic Cordillera of Southern Spain contain common calcareous ataxiophragmids. 
In contrast, high latitude slope assemblages, recorded on the Labrador Margin, 
lack calcareous elements, and are dominated by ammodiscids and lituolids. Flysch 
type assemblages lack calcareous elements. This type includes low diversity 
assemblages dominated by coarsely agglutinated forms in proximal turbiditic 
environments and an increase in diversity in distal environments. Deep-water 
limestone assemblages include flysch-type forms, but also some slope-forms and 
small smooth-walled agglutinates which can be compared to abyssal taxa. Abyssal 
assemblages of the multicolored or red clays in the North Atlantic, Pacific and Indian 
Ocean consist of thin, smooth-walled varieties and are taxonomically distinct from 
others. Comparable on-shore assemblages are observed in the multicoloured claystones 
of the ophiOlite-sequences of the Italian Apenninnes and in red claystones of the 
Romanian Eastern Carpathians. 

From the obtained data it can be concluded, that detrital input and substrate 
disturbance were less important limiting factors for the distribution of Upper Cretaceous 
AAF in the North Atlantic. The more important discriminating environmental factors 
were water-mass properties like the oxygenation of bottom waters - changes of which 
are most probably linked to changes in surface productivity -, and the availability of 
calcium carbonate, i.e. the relative position of each site to the fluctuating calcium 
carbonate compensation depth (CCD). Fluctuations in the position of the CCD 
probably occurred continuosly over a longer period of time, their influence on AAF 
assemblages in the different sites appears to be heterochronous. Changes in oxygenation 
and paleoproductivity appear to be short-termed (paleooceanographic events) and can be 
observed as reliable datum levels for biochronology of DW AF at the Cenomanian­
Turonian boundary and in the early Campanian. 
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MALATA, E. & OSZCZYPKO, N. 
Institute of Geological Sciences, Jagiellonian University, Krakow, Poland 

Deep water agglutinated foraminiferal assemblages from Late 

Cretaceous Red Shales of the Magura Nappe, Polish Outer Carpathians 

In the Outer Carpathian basins the sedimentation of black and green radiolarian 
shales at the CenomanianfTuronian boundary was replaced by deposition of the pelagic 
variegated shales, reflecting a distinct change in sedimentary conditions from a more 
reducing to an oxidizing environment of the Turonian·Lower Senonian variegated shales 
preceded the uplift of the intrabasins source areas supplying clastic material for the 
Upper Senonian-Paleocene turbiditic deposits. 

In the late Cretaceous the Magura basin was the largest and innermost one being 
bordered from Nand S with zones of sedimentation of variegated marls. In the Magura 
basin transition from deep-water, pelagic red shales into overlying turbiditic deposits is 
gradual through the variegated marls and turbiditic limestones. 

Foraminiferal assemblages from the Turonian-Lower Senonian red shales of the 
Magura Nappe were studied. Their specific composition and comparison with coeval 
assemblages from other units is presented. 
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MA TSUSHIT A, S" and KITAZA TO, H. 
Institute of Geosciences, Shizuoka University, Shizuoka 422, JAPAN 

Seasonal changes and life history of Trochammina hadai Uchio in the Hamana 
Lake , Japan. 

Trochammina hadai Uchio is an arenaceous foraminifer which is dominant 
in brakish waters of Japan . In order to investgate the life history of T. 
hadai, we continuously observed this species in the Hamana Lake, central 
Japan, From 1987 to 1989 , we collected sediment samples on a monthly 
basis at a fixed station by SCUBA diving. On these occasions , we also 
monitored water temperature, salinity and dissolved oxygen contents. 
Trochaml1li na hadai is an epibiont, ( e.e.Qing on algae on the sediment surface. 
In contrast, Ammonia beccarii (Linne) which co-occurrs with Trochammina. 
is living in the sediment between a and 10 cm depth . The population density 
of T. hadai drastically changed from nearly a indiv./cm2 during summer 
time to 100 indiv./cm2 in winter. These changes are well related to environ­
mental changes of lake water. Lake water has stagnated in summer time , 
creating a vertical stratification with low oxygen values and high concentrati­
ons of H 2S. 
The life cycle of T. hadai is yearly and biphasic . Microspheric generation 
mainly occurs in spring and summer. Megalospheric generation occurs in 
autumn. We also cultured T. hadai in the laboratory for measuring growth 
rates. The growth rate is higher in juvenile (58 pm/ month) than in adult 
specimens (34 pm/ month). The growth curve calculated from culture data 
explains the growth of the Trochammina population in situ. 
Two different morphotypes are distinguishable in T. hadai. One type is 
relatively high trochospiral, has a lobated periphery and 4-5 chambers in 
the final whorl. The other is low trochospiral, has a smooth periphery 
and 5-7 chambers in the final whorl. We conclude that these morpho types 
are seasonal variants within the same species. 
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CRETACEOUS THECAMOEBIANS FROM RUBY CREEK (ALBERTA), CANADA 

MEDIOL!, F.S. and SCOTT, D.B., Centre for Marine Geology, Dalhousie 
University, Halifax, N.S. B3H 3H5, Canada; and WALL, J.H., Institute of 
Sedimentary and Petroleum Geology, Geological Survey of Canada, 3303-33rd St. , 
Calgary, Alberta T2L 2A7, Canada. 

Microscopic organic objects extracted from Cretaceous freshwater deposits at Ruby 
Creek (Alta.) have been studied. The authors have reached the conclusion that 
these objects are fossilized thecamoebian tests that they arrange into 9 genera and 
12 species all new to Science. The new taxa are described and abundantly 
illustrated with SEM microphotographs as well as numerous line drawings. 

The state of preservation of this material is at times rather poor and requires 
extensive interpretative reconstruction. The authors, being unable to base their 
extrapolations on the knowledge of the almost inexistent mesozoic fossil record, had 
to make detailed comparisons with recent and well known forms that most closely 
resemble those under study. Although occasionally the similarities are rather strong, 
in most cases they are not. This seems to suggest that, contrary to common belief, 
most thecamoebians have evolved during the last 60 my. This in tum points to the 
fact that probably this group represents an untapped source of biostratigraphic 
information that deserves substantially more attention than it has received so far. 
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FOSSIL THECAMOEBIANS AS BIOSTRATIGRAPHIC AND 
PALEOECOLOGICAL INDICATORS 

MEDIOLI, F.S. and SCOTT, D.B., Centre for Marine Geology, Dalhousie 
University, Halifax, N.S. B3H 3J5, Canada. 

The polyphyletic "lllilliQ" of the "Thecamoebians" is comprised mainly of fresh-water 
testate rhizopods. These organisms build an extremely acid-resistant test and can 
encyst and survive, in a dormant state, conditions such as freezing, dessiccation, etc. 
This enables them to be dispersed by migratory birds or by winds and become the 
first pioneer forms in all newly-formed moist environments (lakes, bogs, rivers, 
springs, mosses, sphagnum, wet soils, etc.). Clearly, their potential for fossilization 
should be very high yet, except for later Quaternary freshwater deposits, the 
established fossil record consists of only seven serious findings spread over a period 
of over 300 my. 

In this paper, we try to synthetize and update the state of our knowledge of fossil 
thecamoebians by: 1) trying to explain the undeniable scarcity of the fossil record, 
2) discussing critically and evaluating the attendibility of all previous findings and, 
finally, 3) reviewing what we know about their mode of life, their present 
distribution and how that compares with what we know from their Holocene fossil 
record, in an attempt to evaluate their importance as paleoecological indicators. 
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MCNEIL, D.H. *, GOODARZI, F. *, SNOWDON, L.R.*, AND 
FOSCOLOS, A.E. ** 

*Institute of Sedimentary and Petroleum Geology, 3303-33rd St. N.W., 
Calgary, Alberta T2L 2A7 
**Technical University of Crete, 127 Eleftheriou Venizelou St., 731 00 
Chania, Greece 

COLOURA TION AND SILICIFICATION AGGLUTINATED 
FORAMINIFERS AS INDICATORS OF ORGANIC MATURITY LEVEL AND 
BURIAL DIAGENESIS 

It is well established that organic matter and mineralogical matter undergo 
progressive and predictable changes with increasing depths of burial. What 
is not well established, is that the agglutinated foraminiferal test also 
undergoes progressive and predictable changes with increasing depths of 
burial. It is this fact that creates an important, but previously overlooked, 
potential for agglutinated foraminifers to be used as indicators of organic 
maturity level in much the same manner as have conodonts and 
palynomorphs. 

Observation of agglutinated tests from the Mesozoic-Cenozoic of the 
Beaufort-Mackenzie Basin has documented two trends: j) a progressively 
darker colouration of the test with increasing depths of burial (white to 
dark brown) and 2) "silicification" or recrystallization of the test at burial 
depths in excess of approximately 2800 metres. 

Colouration of the test is explained as a maturation of the test's organic 
cement and lining. The "silicification" of the test is explained as a 
mobilization of silica along grain boundaries by pressure solution or 
possibly by the introduction of secondary silica generated from clay 
mineralogical changes in the surrounding rock matrix. Overall maturation 
level of the test can be measured by its fluorescent intensity which 
decreases with increasing maturity levels, similar to algae in s~dim'(nt and 
liptinite in coal. \)'" !fA:".;' 
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MCNEIL, D.H. 

Institute of Sedimentary and Petroleum Geology, 3303-33rd St. N.W., 
Calgary, Alberta T2L 2A7 

FORAMINIFERAL BIOSTRATIGRAPHY AND SEISMIC SEQUENCES -
EXAMPLES FROM THE TERTIARY OF THE BEAUFORT-MACKENZIE 
BASIN, ARCTIC CANADA 

Cenozoic, terrigenous clastic, continental margin deposits of the Beaufort­
Mackenzie Basin provide prolific assemblages of high latitude agglutinated 
foraminifers. A dual zonation consisting of interval zones and assemblage 
zones has recently been established for these strata. The interval zonation 
utilizes the last appearance datums of agglutinated and calcareous benthic 
foraminifers. The assemblage zonation includes a preliminary analysis of 
foraminiferal biofacies wi thin the basin. 

To resolve the complex deltaic-dominated stratigraphy of this basin, 
biostratigraphic zonations and seismic data have been integrated. 
Biostratigraphy and seismic stratigraphy are vastly different disciplines, 
but their integration produces results that are more informative and 
reliable than either can produce in isolation. Benthic foraminiferal 
distributions and seismic profiles from the Beaufort-Mackenzie Basin 
provide excellent examples of the complementary nature of these two 
disciplines. 
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PILSKOG, 3 ., WILHELMSEN , R . 
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FaCIes co ntrolled distributIo n of foraminife'-3 1 11 the 
Ju ra s sic North Sea Bas in . 

Foraminiferal faunas have b ee n an al ysed from three 
parts of the Jurassic North Sea basin inclu din g : the 
Stat fjor d area Pliensbac h i an to Bajoc i a n ; the 
York shire c oas.t - Baj oc ian; no rth Scotla nd - S i nemu­
rian, Pliensbachian d ll d Cal l o vi a n . The v ari ous 
assemblages are d ef in ed by distribution of s u borders, 
genera, specles and di\'erslties. Based on these 
parameters and sedimentar y facIes data the assemblages 
are attributed to marine~hel f a nd deltaic c o nd iti ons . 

Organic-lean s hel f d eposit s contain high diversity 
assemblages domIna t ed by spe c ies o f Marginulina , 
Lenti cu li n aand De ntalina . Loca ll y hi g h freq uenc ·· .. of 
Ammod isc us asper suggests inc re ased terrestrial influ­
ence . Organic-rich shelf sediments sho w str ong 
domina nce o f subo rd er Textulariina and high aboundan ce 
of Haplophragmoides RYgmaeus . 

Distal d eltaic strata c ontain almost e xc lus ive l y 
Te xt ulariin~ forming assemblages of intermediate 
di v ersit y dominate d by specIes of TroChammi n a, 
Ver n eui l inoides and Reopha x . Pro xi mal deltai c 
assemblages in the Stat fjord area consist e xc lusi v el y 
of TeMtulariina, while o n th e Yorkshire coast th e y 
include locall y significant amounts of Lage n i na an d 
Spi r illi n i n a in ad dit ion to the aggl utinated com­
p one nt . At both places the di v ersity is e . t r em l y low 
a nd Ammod iscus yonsnabensi~ i s most common . 
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NEAGU, Th. 
University of Bucarest, Romania 

Gerochammina n.g. and related genera from Upper Cretaceous flysch. 
type benthic foraminiferal faunas, Eastern Carpathians, Romania 

A correlation of Upper Cretaceous sequences in the Romanian eastern Carpathians is 
presented using the planktonic foraminiferal zonation of ROBASZYNSKl, CARON et 
al. (1984) and the smaller agglutinated benthic foraminiferal zonation of GEROCH & 
NOWAK (1984). The ranges of significant agglutinated species are revised i.e. for 
Reophax parvulus HUSS, Hormosins gigantea GEROCH, Recurvoides imperlee/us 
HANZLIKOV A, Haplophragmoides gigas minor NAUSS, Ammobaeuli/es 
problema/icus NEAGU, Uvigerinammina jankoi MAJZON, Thalmannammina 
meander/ornata NEAGU and TOCORJESCU, Thalmannammina reeurvoidiformis 
NEAGU and TOCORJESCU, Goesella rugosa HUSS, Rzehakina epigona (RZEHAK), 
Plec/orecurvoides al/ernans NOTH. Using population studies including internal and 
external morphological features it was possible to discriminate a new genus 
Gerochammina and a new species Uvigerinammina praejankoi . 
Finally, the most important taxons of these so particular agglutinated foraminiferal 
assemblages are presented systematiCally. 
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PODOBINA, Y.M. 

University of Tomsk, 41 Tomsk, UdSSR 

Composition and Microstructure Agglutinated Foraminifera Wall 

The agglutinated foramini ra which prevail in the Late Cretaceous 
Complexes of Western Si eria were studied in detail on a large factual 
material. The composi on, microstructure of agglutinated wall were 
examined in detail close secretion-agglutinated (intermediate) and 
sectional types of w s are given for comparison. 

For c1assificatio of primitive Foraminifera, possessing relatively uniform 
morphological structure, composition and microstructure of wall acquire 
the first-rat taxonomic significance. For more progressive Ammodiscida, 
especially aphlophragmiidea in addition to composition and microstruc­
ture of the wall, morphological peculiarities of shells have great 
signifi nee. 

Th research under examination and also the analysis of published works 
g e the possibility to offer classification of microstructure of foramini­
fera mineral shells. 
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RAJSHEKHAR, C. 

M.A.C.S. Research Institute, Law College Road, 
PUNE 411 004, I~nIA. 

Shallow water arenaceous foraminifera fram Nodular 
Limestone, Bagh Beds, Madhya Pradesh, India. 

The occurrence of arenaceous foraminiferal genera viz. 

AmmObaculites, Haplophragmoides, Lagennammina, 

Spiroplectammina and Tritaxia in the mixed foraminiferal 

assemblage of Nodular Limestone of Cretaceous rocks of 

Bagh Beds suggests shallow water origin for the deposi­
tion of Nodular Limestone. 
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RECENT MARSH FORAMINIFERA FROM THE EAST COAST OF SOUTH 
AMERICA: COMPARISON TO THE NORTHERN HEMISPHERE 

SCOTT, David B., Centre for Marine Geology, Dalhousie University, Halifax, N.S. 
B3H 3J5, Canada; SCHNACK, Enrique J., FERRERO, Laura, ESPINOSA, 
Marcela,Centro de Geologias de Costas, University de Mar del Plata, 7600 Mar del 
Plata, Argentina; BARBOSA, Catia F., Instituto de Geosciencias, Universidade de 
Sao Paulo, Sao Paulo (SP), Brasil CEP 05508. 

A large body of information exists on marsh foraminifera of North America but up 
until now few quantitative studies had been done at corresponding latitudes in the 
southern hemisphere. To remedy this situation, we sampled 8 marshes along the 
eastern coast of South America from Tierra del Fuego, Argentina (54°S) to 
Guaratuba, Brazil (25°S). The southernmost area corresponds in latitude to work 
done in Hudson-James Bay marshes and the South American material is almost 
identical to Hudson-James Bay with Polysaccammina ipohalina and Trochammina 
macrescens dominating. Marshes in between are more similar to the Californian 
marshes with Trochammina infiata dominating high marsh areas. In the Brazilian 
marsh, which is in the southernmost limit of mangroves, the fauna is similar to that 
found in the Mississippi Delta marshes, at approximately the same latitude north. 
Species here include Haplophragmoides wilberti and Arenoparrella mexicana. This 
study illustrates that marsh foraminifera do respond to latitudinal gradients in both 
hemispheres of the Americas. 
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~ : ;bDE R- ~ u Ar~ s , ~ . J . 
5 chrbde r P a leo Consulting , 5 8 28 Da lca s tl e Cres. i J . ~ . 
Ca lgary, Kl b erta T3A 1 5 4 , =a na da 

High latitude agglutinated f oraminifera: Pry d z Bay 
( ~ nt a rctic a) vs La nc aster Sound ( Ca nadi an Arctic ) 

Sur face sediment from 5 hol es d rilled du rin g Leg 119 
of the Ocean Dr illing P rogram in P rydz Bay ( Antarctica) 
y i e lded a n ~ntirely agglut in ated f oraminiferal 
assemblage of app roximatel y 45 species . This assemblage 
is compared qualitatively with the agglutinated component 
of Lancaster Sound a nd Admiralty I nlet ( Canadian Arctic). 
Lancaster Sound also has calcareous species. Living 
specimens were found in both polar regions. The factors 
controlling each benthic e nvironment are comparable. 
S easonal ice cover influences salinity, sed iment input 
and nutrient s upply. The dom inance of aggl utinated 
species in P rydz Bay may be caused by long periods of 
sea ice with subsequent lo w surf a ce productivity leading 
to undersaturation of calcium carbonate. P ry d z Ba y a nd 
La ncaster ~ ound have num e rous common spe cies as well as 
taxa unique to each pole. ~ost mutual spe cies a re also 
re prese nted in deepe r water in lowe r latitudes, 
suggesting a possible migration o f highly adaptable 
species betwee n the poles. Some species may have 
originated in place and exhibit morphological 
resembl a nce, resulting from adaptation to similar 
environmental regimes. 
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SC HRODER _ ADAMS , C.J.' and r'lC NEIL , D. H." 
' S chr~de r Pa leo Consulting, 5B2B Da lca s tle Cre s . N. W., 
Ca lgar y , Alberta T3A 1S4 , Ca n ada 
"Institute of Sedimentary and Pe troleum Geology, 
3303-33rd St. ill . ill . , Ca lgar y , Albert a T2L 2A 7, Can ada 

Distribution o f Oligocene - Miocene agglutinated 
foraminifers in deltaic and deep-w a ter fac ie s of the 
Be a ufort - Ma ckenzie Bas in, Arctic Ca n ada : 
Preliminary results. 

Oligocene to Miocene terrigenous sediments of the 
Beaufort - Ma ckenzie Basin have yielded ap proximately 
90 species of agglutinated foraminifers f rom 395 sample s 
from 9 wells (well cuttings). The da ta comes from a 
spectrum of facies that r ange from the inner s helf to the 
continental rise a nd include the Oligocene Kugmallit 
deltaic depocentre. A p r e limin ary perus al of t he spe cies 
distribution indicates that the da t a i s complex a nd will 
re quire a nal ys is by qu antitative methods. A striking 
feat ure of the distri butions is apparent d i ach ron eity 
of the agg lutinated assemb l age in r e l a tion to r eg ion al 
se i s mic horizons a nd to da tums es t abl ish ed from 

extinctions of calc areous benthic foraminifers. A few of 
the agglutinated species ap pear to be chronostratigra-
phi cally useful. Correlation of l ast ap pearance datums 
in shallow water strata is more accurate than in deeper 
water. The generalized trend is for species to be longer 
ranging with increasing wa ter depth. In deep water, 
§gglutin a ted sp ecies occur in the Late Miocene, whereas 
on the s helf Late Miocene f aunas are calcareous. Most 
agglutinated species show large bathymetric ranges. The 
abund a nce o f a number of s pecies, however, changes with 
water depth and there f ore become characteristic f or 
paleoenvironm e nts. Further work on the quantitative 
species rel at ionships within the a ssemblages a nd on th e 
stratigraphic interpretations of the sampled sections 
will be nece5sa~y to document significant tren ds . 
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SHAHIN, A. 
Geology Department, Faculty of Science, Mansura University, 
Egypt 

Agglutinated benthic foraminifera from the 
Cretaceous to early Tertiary succession of 
Ekma, Southwestern Sinai, Egypt 

late 
Gebel 

Gebel Ekma succession, sout~western Sinai is one of the most compl­

ete exposed successions in Egypt across the Cretaceous-Tertiary bounda~y. 

The studied section representing the Maastrichtian to Early Eocene can 

be lithostratigraphically subdivided into three formations arranged 

from top to bottom as follows: 

Thebes Fm.: it is composed of sandy limestone at the base followed by 

intercalations of limestone and chert bands (Early Eocene). 

Esna Fm. : It is composed of s hale with thin limestone band in the 

middle ( Late Maastrichtian to Early Eocene ). 

Sudr Fm. : It is made up of chalky limestone ( Campanian - Maastrichtio<n). 

Paleontologically, this study deals mainly with the agglutinated 

benthonic foraminiferal content, their taxonomy and their paleoecology. 

26 samples were investigated and have led to the recognition of 60 

species belonging to 23 genera, 14 families and 8 superfamilies. The 

superfamily Verneuilinacea Cushw.an,1911 seems to be the more abundant 

and diverse one. However, the Ataxophragmiacea Schwager, 1877 has 

proved to be diverse but less abundant. 

The Planktonic/Benthonic ratio, the Calcareous/Arenaceous ratio 

and the lithological characters shed some lights on the environments of 

deposition that are deduced as follows : 

The sudr Formation was deposited in bathyal environment. 

The Esna Formation was deposited i n middle neritic to bathyal environ. 

The Thebes Formation was deposited in shallow neritic with direct conn­

ection to the open sea . 
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TALWAR, A. D. 

Micropalaeontology Division. Institute of Earth Studies 
UCW Aberystwyth, Wales SY23 3DB, United Kingdom 

Upper Albian to Lower Cenomanian Agglutinated Foraminifera from the 
Glyndebourne Borehole, South England 

Preliminary findings from the uppermost twenty meters of the Glynde­
bourne Borehole from Sussex in southern England are presented. The 
Borehole forms part of the initial Channel Tunnel Site Investigation 
Study. 

The section includes the Albian-Cenomanian Transition and is comprised 
of 18 metres of Gault Clay, overlain by approximately 2 meters of 
Glauconitic Marl. 

A rich and varied fauna of ostracoda and foraminifera was recovered. 
The benthonic component is dominated by various agglutinated foramini­
fera, principally arenobuliminids. Their subgeneric associations are 
outlined for this location. 

Tritaxis spp. become numerically important towards the top of the 
section. 

A preliminary biostratigraphic zonation for the section is presented 
and the arenobuliminids are used to suggest the position of the Albian­
Cenomanian Transition. 
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TENDAL, 0.5. 

Why are foraminifera foraminifera? And are all of them that? 

The diagnostic characterization of the foraminifera as a taxonomic 

unit has varied somewhat during time and also among contemporary 

authors. It is here discussed from a biological point of view, 

especially with respect to testate versus naked condition, reticu­

lopodia versus filopodia, and the degree of complexity of the 

reproductive cycle. Some of the very large extant members of the 
Astrorhizidae, the Schizamminidae , and the Saccamminidae serve as 
examples. 

The Komokiacea - fragile and easily overlooked, but abundant and 

diversified members of the deep-sea fauna. 

The Komokiacea are agglutinated fragile foraminifera of great 

diversity. They occur abundantly in oligotrophic abyssal areas, 

and many of the taxa are cosmopolitan in distribution. A survey 

is given of the current knowledge about the group, and some main 

problems are outlined. 
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'""HIES , A . 

On the Distribution, Ecology and Taxo~omy of 

Crithionina hispida FLINT 1899 

Cri thionina hispi.da was i!J '''Astig::'tted i:1 the ~3.st-Greenland SE:8. 

and Fram- Strait . This spec i es is one of the most abundant and 

occures ma i nly at a depth ran ge between 2000 and 3200 m, 

associated with Pyrgo murrhina Cribr ostomoides subglobosum and 

Cibicidoides wueller storfi - a deep sea community of low diver-

sity and l ow standing stock. A s e cond distribution maximum is 

foun d between 1400 and 1500 m. In both areas Crithionina reaches 

12 57% of the living foram i niferal assemblage 1>250 11m); 

between 1 and 6 individuals per 10 cm2 were counted . 

been found in the dead assemblage . 

It has not 

Examinations of undisturbed surface samples showed that ... Crith.io -

~n2n3- bispida must haye an infaunal habitat· . It was also found 

alive ins i de empty tests of large _Hy~~na -specie s in samples 

from the Frarn- Strait. 

Main eco l ogical factors controlling the distribution of Crithion -

ina hi s pida and i ts high abundance at two different depth 

ranges are discussed. The well preserved maLerial allowed 

tax onomical 

GOES 1895, 

of the test. 

investigations of the relation to Crithionona pisum 

and the reconstruction of the ontogenetic development 
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I!:!I.t!f.1._.2.. .~ N 0 F U. X. 
In s titute o f Oceanology, Academia Sin ica, The People's Re­
public of Ch ina 

The Agglutinated Fo raminifera of t h e No rth ern So uth Ch ina 
S ea 

Faunal analysis of 1 2 1 So uth China Sea su r face se diment sa m· 
ples (7-1010m) at l o ng. 108

0
30 ' to 118

0
30 ' E distributed in 

a 
an area north of an oblique line exte nding from 1 08 30 ' E 
to lat. 16 0 30 'N, long. 118 0 30'E yielded so me 20 0 s pecies of 
agglut in ated foraminifera. In general, species number in­
c rea ses with water depth and different s peci es compo s ition 
c haracteriz e different depth zones. Southwe s t of the Pearl 
River estuary, stations with water depths >7 0 m u s uall y hav , 
20 or more s pecies, in the deepest s tation of 1010 m, > 40 
s pecies. The ten mo s t dominant s pecie s in rank order, are 
~lg~~~~l~~ ~QQ£~~~l~ d'Orbigny, l£~l~l~£l~ iQll~££~ Heron­
Allen and Earland, 1. Q~~~QQg~~~~~ Chapman a nd Parr, .2.Qi~Q­

~~lili~ Q~~~QQ~~~i~~l~ (Cushman), .2.. Ii~l~lQ~~ (Brady), ~~~ . 
~QQ~~~~ll~ ~~i~li~~ Polski, £~iQ~QQig~~~~i~~ ~QQ~~liIQ~~i~ 
Zheng , l~~l~l~~i~ QQ~~~~l~ ' Brady, 1· ~~~Q~i~~~ d'Orbigny, 
a nd 1. ~Q~i~~ d'Orbigny. According to the distributional 
trends of relativ e abundance, the agglutinated foraminifer a 
may be grouped into 1) inner she lf assemb l age characterized 
by ~££~QQ~£~£ll~ ~~l~il£~r l£~l~l~£l~ £~~Q£i~~~, I· £Q~i£~ 
~~~Q~~~l~~i~ Q~~~QQ~Qi~~li~ (Williamson), ~~~QQ~~~lil~~ 
§.gg.!~li~~~~ ( d '.0 r big n y ), e tc., w h i c h are ve r y a bun dan ta t 
water depth s <: 50 m; 2) middle s helf assemblage characte ­
rized by l~~l~l~~i~ IQli~~~~, 1· Q~~~QQg~~~~~, £~iQ~QQig~~~­
.!:.i~~ l~~l~l~~iQiQ~~ (G a ~ s ) , etc. , w h i c h are v e r y a bun dan tat 
water depths of 40-90 m; 3) middle to outer s helf assemblage 
c haracteriz e d by ~ig~~~~i~~ ~QQQ~~~i~, £~iQ~QQig~~~~i~~ ~Q­
~~~liIQ~~i~, l~~l~l~~i~ Q~~~ggl~li~~~~ Zheng, etc ., which 
~re very a bundant at depth s of 50-110 m; 4) ~uter s helf as ­
s~ blaqe c haracterized bY '.2.Qi~Q~~lili~ Ii~l~lQ~~, .2.. Q~~~QQ­
~~~i~~l~, Y~l~~li~~ ~i~~~~i~ Zheng, E~~~QQ~l~~~li~~ l~~~~~ 
~ushman, etc., whi c h are ve r y abundant at depths o f 100-230 
~; 5) dee p -w ~ ter asse mblage characterized by s tenobathyal 
s p eci es s uch as ~~~~~~i~ll~ Q~~~~~i Uchio, l~Q~~~~~i~~ glQ­
~~lQ~~ Cushman , £~iQ~Q~lQ~Qi£~~ ~iliQ~~ (Goes), £y~l~~~i~~ 
bu s illa Brady, etc ., which have their first occurrence at 
1 010 m. ;: .!..t<..'~IA.Jf'c -, ___ ~.~~£~(-§ _c/~:rh, !<',t4~. 
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BARBOSA, C . F. 
Instituto de Geociencias-DPE / Universidade de Sao Paul o ,P.O . 
Box . 20899, S .P., Brazil . 

Present distribution of agglutinate d foraminifera and tecamo 
ebians in shallow water and surrounding mangroves in Guaratu 
ba Bay, Parana State- Brazil. Pre liminary results ( 1 ) 

The study of two mangrove surface transects and three es 
tuarine underwater transects samples were used to determine 
the present foraminiferes and tecamoebians distributions in 
Guaratuba Bay, South Brazil. 

The mangrove distribution of agglut inated foraminifera 
and tecamoebians is related to the vegetation patterns and 
the tidal cycles . In the estuary it seems that the most im­
portant ecological paramete r in the distribution of such or­
gan i sms is salinity. 

A preliminary observation of estuarine foraminiferal re­
vels a predominant occurence o f !1iliammina fusca and Ammoti­
urn salsum as living representatives, and Arenoparella mexi ca 
~,Trochammina macrescens, Polysaccammina ipohalina and Reo­
phax ~ as dead ones . 

In the mangrove samples it was obse rved only living spe­
cimens of Haplophragmoides wilberti, H. mani laensis, Arenopa 
rella mexicana, Ammoastuta inepta, Trochammina inflata and T. 
macrescens . 

The tecamoebians observed in the estuary were dead and 
are represented by Difflugia oblonga, Centropyxis aculeat, 
and C. constricta. In the mangrove occur living species such 
as Centropyxis aculeata and C . constricta. 

Perhaps the number of dead organisms in the upper estuary 
is related to low salinity parameter observed ( less than 10 
%0 ) . 

(1) This project is financial supported by FAPESP. 
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ARCELLACEANS AS PALEOECOLOGICAL INDICATORS 

COLLINS, E.S., McCARTHY, F.M.G., MEDIOLI, F.S., KERR, H.A., HONIG, C.A., 
SCOTT, D.B., AND SCHRODER-ADAMS, c.J., Centre for Marine Geology, 
Dalhousie University, Halifax, N.S. B3H 3J5, Canada; and McANDREWS, J.H., 
Department of Botany, Royal Ontario Museum, Toronto, Ontario M5S 2C6, 
Canada. 

The members of the polyphiletic "group" Thecamoebians in general, but particularly 
those of the superfamily Arcellacea, are potentially ideally suited as 
paleolimnological tools. These organisms are testate rhizopods with organic or 
agglutinated tests which are resistant to dissolution in conditions of low pH (many 
of them can even withstand the harsh treatment reserved to pollen samples). The 
small size of arcellacean tests, their abundance and their world-wide distribution in 
a variety of freshwater environments, ensures that even in samples of relatively 
small volume, statistically significant numbers of tests will commonly be found. Their 
stratigraphic range, which is extremely poorly known, extends back to the 
Carboniferous. The lack of baseline studies on modern arcellacean biogeography, 
however, makes the paleoecological interpretation of core material, by reference to 
modern analogues, impossible. In this study, which is a composite of a number of 
independent ongoing projects, we have attempted to improve our understanding of 
the arcellacean ecology and paleoecology through a two-prong approach: 1) We 
have studied the distribution of modern Arcellaceans in several lakes along a 
transect of eastern North America, from Baffin Island (63°N) to southern Florida 
(27°N). Not surprisingly, the results suggest that the geographic distribution of 
arcellacean faunae can ultimately be attributed to climatic conditions. 2) We have 
also studied the late glacial/postglacial arcellacean succession from three lakes in 
Atlantic Canada. The climatic and limnological succession in these cores was 
interpreted from coincident pollen records. From this we could conclude that the 
three lakes contain late glacial, early Holocene, mid Holocene (hypsithermal), and 
late Holocene arcellacean assemblages. This is confirmed by faunal changes which 
coincide with the major vegetational (i.e. climatic) ones. Comparison between the 
data from the lakes and those from the cores reveals amazing similarities between 
the faunal associations of the various chronological climatic intervals and those of 
the appropriate latitudinal intervals. 
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EIC HLER, .B . B . & SANCHES , T . A. 

I nstituto Oc eanografico da Univers idade de Sao Paulo , P . O. 

Box 9075 , Sao Paulo, S . P , Brazil. 

Distribut i ons and populations of agglutinated fo r aminife r a 

in the Canane ia- Iguape region, Sao Paulo State , South Br az il 

- Preliminary notes . ( 1) 

Thi s paper reports a se ri es of data on foraminifera dis ­

t ributi on a nd its relation with salinity and organ i c car bon 

measured in the Cananeia- Iguape region. 

Approximately 50 samples we re uS8d to determi ne the man·­

g r ove and estuarine fo raminiferal distributions. 

We have identified until now e leven species of living 

benthic fo raminifera in the mangrove sediments. 

The most representative species are: 

Miliammina fusca, Trochammina inflata, Trochammj Da I]l.a.c.re_£ 

_cens, Ar enoparell<;t mexjcana, Ammotium salsllm and AomobacllJi 

t es foli aceug. 

( l)Financial supported p rojec t by FAPESP. 
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STRATIGRAPHY AND PALEOBATHYMETRY OF UPPER CRETACE OUS-LOWER 

TERTIARY SUCCES SION EXPOSED IN BERIS-DOUSH AREA, j'\HARGA OASIS, 

WESTERN DESERT, EGYPT 

By 

ABDEL GALIL HEWAIDY 

Geology Department - Faculty of Science 

Qatar University - D~la 

ABSTRACT 

The detil i led fltU<ly of t_he lJpper C r e tac e ous-Lower 
Terti~r y succession exposed in neris-nollsh ar e a e nabled th e 
suhdi vi rl i ng of thifl succession into numher of rock un its well 
known I Ii t he NiJ.c:: '\]011.1.:::y f.C\c~ ~ E' n.rc?!.s in F.gypt i.n i1dc1i.tion to n­
thin p,-In of the Kurkllr formiltion of thr. Gilrril-l\rhilin filci.es. 9(, 
ror;llllillir(~r."l spccir.~ were i.clcntifico i'lncl llsed 
flt Url i c d s uccessi.on into number of henthonic 

to c).-.ssify the 
and planktonic 

forfllll ill i fer", 1. hiosl+. ratiqrflph i.e zones. 'T'hiB forilmin i.ferill 
assemhlage is composed main ~ y of simple interiors arenaceous 
forum in i [era in uddition to rare ca 'lcarcous benthonic and 
plankt o nic elements. Thus, a littoral to inner shallow shelf 
cnvi r n llltl c nt with fresh water supply is ~\l9gestccl for. the Late 
Creta ceo us part of the su~cess~on and i1 littoral t o shallow 
lOidd1" :.; ilelf environment for the Early Terliury purl. 

Our ing the Late Cretaceous-Early 'l'ertiary time, over 
Beris - Do ush area, three transgressive phases were detected; at 
the ~lirlrll" Maestricht_ian (Q_ .'Jansseri 7.one) , at the early Middl e 
Paleocr. n e (M. unci na t a Zone) and at early Lat e Pal e ocene (P . 
psclld, o Il\P Il."")rdl.l. Zone). 

The Nummofallotia, 
record ed for the first time i n 
sediments in the studied area. 

Barrier 
Egypt in 
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HOFLING, R. Institut fUr Palaontologie und historische Geol., Univ. Milnchen 

Distribution patterns of agglutinated foraminifera in Upper Cretaceous 
rudistid-dominated palaeoenvironments 

Palaeoecological analysis of Santonian calcareous shallow-water deposits of the Eastern Alpine Gosau 
Group indicated characteristic agglutinated foraminifera associations from different, near-shore, 
insular shelf areas dominated by solitary and colonial rudistids (radiolitids and hippuritids) . 

• Open shelf environments: 
rudistid flo3rscones and packstones indicating former radiolitid clusters (transgressive facies of high 
water energy): 1) attached lituolid association with flat, thick-walled coarse-agglutinated Placopsilina 

and Haddonia adherent to bioclasts and algal encrustations; 2) epibenthic ataxophraomiid associa­
tion with triserial and trochoid thick-walled morphotypes (subfamilies Verneuilininae and Globotex­

tulariinae) and 'intrareticulate' Dictyopsella; as well as 'agglutinated' Quinqueloculilla . 

• Reefal and adjacent environments: 
monosoecific hippuritid bioherm: smaU-sized 'agglutinated' nubeculariids adherent to hippuritid 

sheUs; 
detrital fore-reef zone: rudistid wackestones and packstones (intermittently agitated wa[Cr energy): 

attached lituolid-nubeculariid association with relatively thick-walled Placopsi/ina-morphotypes 
lacking the basal wall and fOrming a series of convex chambers arranged in successive layers similar 
to the Triassic Tolypammina-'rnicroreefs' (WENDT 1969): growth probably by multinuclear 
parthenoscruzonts (similar chamber arrangements also in the calcareous PlaJloroulina); 
back-reef lagoon: coral floatstones and foraminiferid wackestones (mostly quiet water conditions): 

miliolid-dominated foraminifera assemblage with epibenthic lituolid-textulariid-cuneolinid associa­

tion: thin-walled, fine-grained Ammobaculites, Tex:tufan·a, Cuneolina (flabelliform and subflabelli­

form morphotypes). 

Distribution patterns, morphotypes and diversity of the agglutinated foraminifera associations reflect 
adequately the different hydrodynamicaUy controlled Gosau palaeoenvironments based on interpreta­

tions of algal and megafossil assemblages (HOFLING 1985). The 'intrareticulate' Lituolacea Dictyopsel­
fa and Cuneo/ina prove to be characteristic Upper Cretaceous shallow-water microfaunal elements. 

References 

HOFLING, R. (1985): Munchncr Geowiss. Abh., C!'J.l; 241 pp., 55 figs., 18 pis. 
WENDT, 1. (1969): PaHiont. Z., 43: 177 - 193,7 figs., pI. 21 - 22. 
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PARTITIONS AND FISTULOSE CHAMBERLETS IN TEXTULARIINA 

L. Hottinger 1, E. Halicz2 and Z. Reiss2 

1 Geologisch-Palaeontologisches Institut, Universitaet Basel, Bernoullistrasse 

32, 4056 Basel, Switzerland 

2 Department Geology, Institute of Earth Sciences, The Hebrew University of 

Jerusalem, Giv'at Ram, 91904 Jerusalem, Israel 

Abstract: Representatives of the genera Spiro textularia, Plotnikovina, 

Siphoniferoides and Sahulia possess fistulose chamberlets, formed by the outer 

pavement and separated from the main chamber lumen by a partition which is 

always pseudoporous in both solid-walled and in pseudoporous genera. In some 

species fistulose chamberlets are replaced during ontogeny by elongated 

chamber lobes. In certain species of Sahulia irregular cavities are produced 

between pseudo porous wall and pavement. Lobes and cavities probably serve 

the same function as fistulose chamberlets. Forms with fistulose chamberlets 

seem characteristic of well-oxygenated, warm, normal to hypersaline marine 

environments. The function of pseudopores and of the chamberlets is unknown; 

it may be connected with uptake of dissolved organic matter by diffusion. 
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MICHAEL A. KAMIl"SKI, FRANCO S. MEDIOLI, Centre for Marine Geology, 
Dalhousie Univ., Halifax Nova Scotia B3H 3J5, Canada. and 

WOLFGANG KUHNT, Geologisches Institut der Univ. TUbingen, Sigwartstr. 10, 0 -
7400 Tiibingen, FRG. 

Late Cretaceous Komoki-like microfossils from Tethyan deep-water 

limestones: A preliminary report 

Hitherto undescribed species of komoki-like foraminiferan microfossils are preserved 
in acid residues from upper Cretaceous deep-water limestones from the western 
Mediterranean region. Although modem komokiaceans are abundant in the world ocean, 
to our knowledge no fossil specimens have ever been reported in the paleontologic 
literature. The main purpose of this poster is to call attention to the unusually good 
preservation of agglutinated foraminifera in deep-water limestones, illustrate some of the 
common morpho types, and propose a taphonomic model which explains why they occur 
as fossils. 

Komoki-like microfossils occur as minor components of a diverse OW AF 
assemblage in reddish, upper Cretaceous pelagic limestones. In our initial study, we 
recognized 10 morphotypes belonging to 3 genera, but the true diversity of these forms 
is probably much higher. The building plan of the majority of komoki-like 
microfoss ils is that of an undi vided tube which forms more or less regular loops 
radiating out from the center of the test at various angles . The tubule may increase in 
diameter within the loop, and therefore may be analogous to the swellings in the recent 
genus No rman ia . Based on this parallel with No rmanina , we argue that these 
microfossils belong in the superfamily Komokiacea Tendal and Hessler, 1977. 

The presence of fragile agglutinated forms preserved in the upper Cretaceous Scalia 
Rossa is ascribed to unique early diagenetic conditions in the chalk substrate. 
Silicification of agglutinated foramiferal tests probably takes place during the "initial" 
stages of diagenesis when the pH of pore waters drops due to microbial activity. Silica 
replaces the organic matrix cementing the test. According to Our taphonomic model, 
pore waters mUSt remain oxygenated long enough for opal to be converted to quartz. 
Our findin gs extend the known geologic history of the komokiacean group by at least 
80 million years. 
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Agg l utin ated Foraminifera from across the Albian-
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MACKENSEN, A. (Alfred Wegener Institute for Polar and Marine Research, Co­
lumbusstr., 0-2850 Bremerhaven, F.R.G.) 

Benthic foraminiferal assemblages from the eastern Weddell Sea between 
68 and 73 oS : distribution, ecology and fossilization potential 

Surface sediment samples taken with a vented box corer from the eastern 
Weddell Sea on four profiles perpendicular to the continental margin have been 
investigated for their benthic foraminiferal content. The live fauna was differen­
tiated from empty tests comprising the foraminiferal death assemblage. Based on 
the dead assemblages, potential fossil assemblages were calculated to facilitate the 
analogy with late Neogene core material. Five distinct live assemblages inhabit 
the continental margin today. Six dead assemblages and five potential fossil as­
semblages, respectively, correspond to these biocoenoses. 

A predominantly live calcareous fauna dominated by Trifarina angulosa is 
correlated with strong bottom currents and sandy sediments at the shelf break and 
on the uppermost continental slope. Below this, on the upper slope down to 2000 
m water depth, the predominantly calcareous Bulimina aculeata assemblage 
coincides with the core of warm Weddell Deep Water and with fine and more 
organic-rich sediments. These calcareous live assemblages completely change 
composition during early diagenesis because of calcite dissolution within the up­
permost sediment, which depends largely on the grain size distribution of the 
sediment and the fluxes of organic matter. Therefore, a still calcareous T. an­
gulosa-dominated fossil assemblage indicates the sandy substrates on the shelf 
break and the upper slope, whereas the deeper slope with hemipelagic calm sedi­
mentation and with high fluxes of organic matter is indicated by Martinottiella 
nodulosa, the characteristic arenaceous fossil remnant of the former predomi­
nantly calcareous live B. aculeata fauna. 

On a continental terrace between 2500 and 3500 m water depth Cribrosto­
moides subglobosus dominates the live fauna, but because of rapid disintegration 
of the empty tests of this agglutinated species a predominantly calcareous fauna 
characterized by Oridorsalis umbonatus and Epistominella exigua comprises the 
dead assemblage and the potential fossil assemblage, respectively. 

On the lower continental slope, between the carbonate lysocline (3500 m) 
and the carbonate compensation depth (4000 m), tests of Nuttalides umbonifer are 
the characteristic dead and potential fossil remnants of a former predominantly 
arenaceous live fauna, which is associated with the lower part of the Antarctic 
Bottom Water (AABW). This corroborates earlier investigations suggesting a 
relationship between the carbonate-corrosiveness of water masses and the 
distribution of N. umbonifer. 
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MCNEIL, D.H. 

Institute of Sedimentary and Petroleum Geology, 3303-33rd St. N. W., 
Calgary, Alberta T2L 2A7 

CONSERVATIVE EVOLUTION IN A HOSTILE ENVIRONMENT 
AGGLUTINATED FORAMINIFERS FROM ORGANIC-RICH CRETACEOUS 
SHALES, BEAUFORT-MACKENZIE BASIN, ARCTIC CANADA 

Three episodes of marine black shale deposition are a well-documented 
global feature of the Cretaceous System. During these three episodes, 
benthic foraminifers were widely excluded from colonizing organic-rich 
substrates that became oxygen depleted through bacterial decay of organic 
material. Despite overall unfavourable conditions, low-diversity 
assemblages of distinctly similar species have been recovered from 
organic-rich shales of Early Albian, Turonian, and Santonian-Campanian 
age in the Beaufort-Mackenzie Basin. The assemblages are composed of 
Bathysiphon, Saccammina, Ammodiscus, Haplophragmoides, 
Trochamminoides, and Trochammina. Specimen size is generally small, 
species diversity low, and numbers of specimens high. 

Regardless of the long period of time spanned by these assemblages, there 
was remarkably little variation in their generic composition. In addition, 
nearly identical morphological and textural features were developed in 
similar species of each assemblage. Specialized adaptation to a narrow, 
probably hostile, ecological niche appears to be the explanation for such 
conservative evolution. 
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PATTERSON,R.~OTHY 
Ottawa-Carleton Geoscience Center and Department of Earth Sciences, Carleton 

University, Ottawa, Ontario, Canada, KIS 5B6 

Paleoecological Significance of Intertidal Benthic Foraminiferal Biofacies From the Fraser 
River Delta, British Columbia, Canada 

Six forarrtiniferal biofacies were recognized in the marshes and tidal flats of the 
Fraser Delta, British Columbia. Based on the distribution of these biofacies, the marsh 
may be divided into two major faunal zones; a High Marsh Zone (=>0.75 m above mean 
sea level [a.m.s.!.]) and a Low Marsh Zone (=0.00 to 0.75 m a.m.s.!.). The fauna 
identified from the High Marsh Zone included the ladammina macrescens Biofacies and 
the ladammina macrescens /Irochammina inflata Biofacies. The ladammina macrescens 
Biofacies was most prominant in samples obtained from the marshes flanking Srurgeon 
and Robert's Bank which most likely are relatively low in salinity. Fauna from the marsh 
flanking Boundary Bay, also in the High Marsh Zone, was characterized by the presence 
of the ladammina macrescens /Irochammina pacifica Biofacies. This area is more 
directly influenced by marine conditions, and thus most likely has relatively high salinity. 
A higher salinity phenotype of ladammina macrescens ,characterized by prominant areal 
supplementary apertures, was also more common in the marsh flanking Boundary Bay, 
than in the Sturgeon and Robert's Bank marshes. This phenotype was almost entirely 
absent in samples collected from the Sturgeon and Robert's Bank marshes. 

The Low Marsh Zone was characterized by the Ammonia beccarii Biofacies. 
Similar to the High Marsh Zone, the Low Marsh Zone also may in places be subdivided 
into a Higher Low Marsh Zone (= +0.45 to +0.75 m a.m.s.!.) characterized by the 
presence of the Cribroelphidium gunteri Biofacies, and a Lower Low Marsh Zone ( = 
0.00 to +0.45 m a.m.s.!.) delineated by the Miliammina fl.!lli! Biofacies. The 

I Miliammina fusca Biofacies, however, was also found in areas of the tidal flat outside the 
I marshes, down to an elevation of -0.82 m below mean sea level (b.m.s.!.), in areas 
vegetated by Zostera marina (eel grass). The Trocharnmina pacifica Biofacies found 
exclusively in the area of the tidal flat (-1.13 to -0.52 m b.m.s.!.) between the Robert's 
Bank Port Causeway and the Tsawwassen Causeway, may have developed in response 

, to the high organic content of these viscous sediments. 
! 

The identification of these related biofacies whose differences most likely indicate 
elevation, salinity and high organic content in the surficial sediments from the Fraser 
Delta, demonstrates that marsh and tidal flat foraminiferal assemblages may be very 
useful in determining paleoenvironmental conditions and former sea levels of the delta. 
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TENDAL, 0.5. 

The Xenophyophorea - giant prot i sts of the deep-sea. 

The xenophyophores, among fri ends ca lled "xenos " , are l arge prot ists, 
cl assified as agglutinated rhizopods, forming a taxonomic unit at 
present compr ising 14 genera containi ng 49 species. They are mar ine, 
benthic, heterotrophiC organi sms living in the deep- sea, be ing 
widely distributed on bathyal, abyssa l and even hada l bottoms. 

Most xenophyophores are l umpy, and range from a few mm to 
about 7 cm in max imum dimension. The largest reported spec imen 
was of f l at form, I mm thick and 25 cm in diameter. 

A xenophyo phore is organized as a plasmodium enclosed by a 
branched tube system made of a transparent, organic su bstance . 
Besides numerous nuclei the cytop l asm contains huge numbers of 
barite crysta l s, generally 2 - 5 pm in size . Pseudopod ia are 
supposed to be extended th rough the free ends of the pl asmod iumtube 
branches. Stercomata are retained out side the tube system as easily 
visible dark strings or masses . The agg lutinated xenophyophore test 
surrounds the pla smod iumtube system and the stercomata str ing s . In 
one group of xenophyophores the test also contain s a filthy ma ss of 
extracellular, proteinaceous, 2 - 3 ~m thick fibers . The test can 
be hard, brittle or more or less flexible. 
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WIGHTMAN, W.G. 
Centre for Marine Geology, Dalhousie University, Halifax , Nova Scotia. B3H 3J5 
Canada. 

The Upper Jurassic-Lower Cretaceous paleoecologic distribution of the 

lituolid foraminifera in outcrop sections in the Lusitanian Basin of 

western Portugal. 

A study has been made of the paleoecologic distribution of the lituolid foraminifera 
('larger' and 'smaller' forms) in Upper Jurassic and Lower Cretaceous outcrop sections in 
Praia Azul, Ericeira and Cabo Espichel in the Lusitanian Basin of western Portugal. Six 
biofacies are recognised from shallow marine environments. Each is characterised by 
its lithofacies, foraminifera and ostracod associations and foraminiferal test 
morphologies ('complex' endoskeleton, 'less complex' endoskeleton, 'simple' uncoiled 
and 'simple' lenticular). 

Protected shelf facies (interbedded marls, nodular and massive limestones) yield 
the highest diversity assemblages. The planispiral internally complex forms 
Anchispirocyclina lusitanica ,Pseudocyclammina muluchensis and species of 
C hoffatella are more abundant in the limestones, while the uncoiled and 
morphologically less complex species of ReclOcyciammina and Everlicyclammina are 
more abundant in the marls. The ostracod assemblages contain euryhaline marine 
species of Schuleridea, Cytherella , Cytherelloidea and Asciocythere. Coral biostromes 
and back-reef (lagoonal) muds contain abundant, morphologically less complex species 
of Mesoendothyra ,ReclOcyciammina and Everticyclammina . The ostracoda are 
dominated by Cytherella and the alate form Cytheropteron , both regarded as euryhaline 
marine. Restricted (hypersaline) lagoonal facies characterised by sandy dolomitic 
limestones and algallaminatcd limestones contain abundant Anchispirocyclina lusitanica 
in the large asexual 'B' form and Pseudocyclammina muluchensis, the 'simple' 
lenticular form Haplophragmoides nonoinoides and large-coiled specimens of 
Ammobaculites subcretaceous ('s imple' uncoiled) . Fabanella boloniensis, a 
controversial non-marine indicator, dominates the ostracod assemblages. Brackish 
lagoonal fine siliciclastic facies are dominated by Choffatella tingitana ('complex' 
endoskeleton). The ostracod assemblages are made up of Fabanella boloniensis and the 
unequivocable non-marine species Darwinula leguminella and Cypridea spp. Brackish 
bay facies (fine siliciclastics) yield a more diverse assemblage of the less complex 
forms Rectocyclammina arrabidensis, Everlicyclammina virguliana ,and Mesoendothyra 
and the 'simple' lenticular forms Freixialina planispiralis and Haplophragmoides 
concavus .The ostracod assemblages contain euryhaline marine species of Cytherella , 
Cythcropteron ,Schuleridea and local floods of Paranotacythere pustulata . Marsh facies 
(dark grey silts) contain low diversity, often monospecific, asssemblages of 
Trochammina ('simple' lenticular) and Ammobaculites ('simple' uncoiled), but no 
preserved ostracoda. 

Salinity appears to be the main factor controlling the broad-scale distribution of 
the assemblages. Mesoendothyra , Freixialina and Reclocyclammina are more 
stenohaline, while Everticyclammina, Chojfatella and Anchispirocyclina are more 
euryhaline. However, wi thin any particular salinity range, the dominant test 
morphology may change, believed to reflect changes in nutrient supply. 
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