
. .. 
I ,' 

, .. 

Micropalaeontology and petrography 

of Middle and Upper Jurassic samples 

fro□ Jameson Land and Milne Land, 

East Greenland 

D.J.Batten, J.T.Berry, J.W.Church 

and L.A.Riley 

1974 

R 00792 



INTRODUC'I.1::i�OH 

As part of o. l�rger study on the Jurassic of northwest Europe, 74 

outcrop samples from East Greenland have been analysed by members of the 

st.aff of Robertson Research International Ltd. The results of the 

micropalaeontoloGical and J)etroeraphi.cal aspects of this work are p:r.e:::ented 

here. The samples were selected from the collection of the Greenland 

Geological Survey b;-t,r Professor T. J3irkelund as being the most suitctble for 

this kind of stucly. They were collected from Middle and Upper Jur1.l.ssic 

outcropsin J�meson Land and Milne Land during the period 1968 - 71. 

r.rhe sampling localities are shown on fig. 1 and their approximate 

stratig:::-a-phic positions on fig. 2. Twenty-eight of the samples a:re :from 

three sections in JI0rth Jo.meson Land. The :remainder, me,ny of which h2,ve 

been da.teq. on arnnoni te evidence by the Greenland Geological Survey 

(Professor Birkelund,pers. comm.), are from scattered outcrops in North 

and South Jameson Land and in Milne Land (fig. 2). 

Al thouch the results of our study are of a prelimin2.ry nnture, it is 

hoped ths.t they 1-,ill provide a useful ba.sis for future microp2,laeontological 

studies on East Greenland material. 1-Je have aimed at determine.tions of 

aees and depositional environments. A detailed taxonomic study of the 

fossils recovered .-,as not attempted; only forms e..ttributable to p:.:-eviously 

described taxa n.re listed on the tab1es ( figs 3 - 5). A number of nc1-� 

dinoflaeellate cyst species have been excluded pending f\lrther study. 

None of the samples processed for microfaunas yielded ostracodes, 

unci the fora.minifera recovered arc almost entirely attributo.ble to 
genus 

species of the ag[:lutinating/Haplophrc?.c;oides. Fost of the miosr,ore 

c?.ssemblc.ges 2,re domine..tec. by pollen of probable E'[l:'lnospermous oririn. 

Although these assecblaees are considerably more diverse than the 

fo.unr.:.s, the;'/ are consistcn-tly comprised of rel2.ti vely lonr;-rc'.n ,dnr, 



taxa c?nd hence of limited value :for closel;7 defined ['..{:€: detcrnin2.tionr:. 

The dinofl8.gella.te cysts, while being lees common than the miosporer;, 

have proved to be more useful in thi::; rer"pcct because several of the 

species rcco:Pded have short strati&,-rc:,phic ranges. None of the r:roups 

hp.s, however, been considered in isolation; our sugr;cstions TC{�arding 

both ages and. depositional environments have been inferrecl t'rom e.11 

avu,ilable data. 
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PREVIOUS 1wmc 

:Numerous articles have been published on the Jurassic rocks of 

Jc.meson Land and Kilne Land. Useful summaries of previous ·t·,ork have been 

presented by Rosen_1-<rantz (1934) and Donovan (1957) and more rccentJ.y ·by 

H#.kansson et al. (1971) and Surlyk et al. (1973). By contrast, little 

has appeared on the micropalaeontolow of these rocks. The on1:,r paper 

is by Sarjeant (1972) in which he describes .:.nd i11ustr:1tes micropln.n:do�1 

from h,o horizons in the Upper Vardckl�ft Forn.atio:n of central J?,r:ieson 

Land; a supplc:.1ent by N.n.r.:uir on the miospores e..ssociatccl ,�i th the.se 

J:1icropJ.c1,n}:ton a:::,se:nblaccs is included. 



l�JE'.PH:ODS 

The microfo s sils 1-,cre c ::ctracted  from rock so.mpl es  usinc r-:tr-mdard 

pR1acontolorical -t cc lmiq_u<', s .  Srnnpl e s  ucir;hinr; approxim9,tely 500 r;ms vere 

pro c e :crned  for microfaunas . 'rhe relative abundances  of the faunal el ement s 

indicc::ct ed  on figs 3 - 5 are based on an exar!linat ion of  all the residue  -fro::i 

the s e  pTeparati ons . The asseml)lages o f  or:;.s,nic-1-rall eel  microplo.iikt on 

( dinofl ac;ell a:t e cys'ts  e,nd acri tarchs )  a.n d mio sp ores ,·,ere obtcdncd oy 

proce r.;sing approximately 10 6ms o f  rock . Ilclati ve abm.1.dancc�. of  the s e  

forms ( fi gs 3 - 5 )  were det ermined from ·the ex2.mir12.tion o f  a sincJ. e Glide  

prcpa.1·ati on usine circular cover sl ips o :f' 2 2  mm  diameter.  

Pct:r·o graphic analyses  were conduct e d.  on thin secti ons taken from 

both carbonat e and elastic rock s  ( fig. 6 ) . Poro sity and permeabil i ty 

dote:r1nino,t ion:::; l:erc made on one inch diameter plugs ori entat ecl p�n·al l eJ. 

to the oiJserve d b edding. The cores were tG.ken using thin-·walled  impregn.2.-t ed  

diamond drill s .  The ends o f  each core were broken t o  expose  unt ouched 

matrices  of  sampl e .  The piec e s  nere dri e d  in an oven at C1 t emp erature-

o f  1 05 °G for appro:dmat ely 24 hours 2.nd subseq_uent1y all owed t o  coo1 in a 

d.e sicco;tor . The permeability,  expressecl in unit s of l!li11idarcy ( md ,  fi r-;. 6 ) , 

1·ra:::; measured using l ow moi sture content nitrogen g2,s passinr; throuch the  

samples  in a Fancher-t;ype cell . Gas  fl m·, 1rn.ramet ers Here det ermined D;'.,' 

empl o;:,rine 2, mercury manometer and a soc,p bubbl e fl01·rmeter.  The  sampl e 

diam e t er was measured with a vernier ccl iper and the average l ength 

cal cul at ed :from the diamet er and bulk volum e .  The poro sity 1-:2, c det ermi!!cd. 

by c,n 2.ir compress ion pycnometer usinr helium to meo..sure g:rain volum e ,  

and by a mercury di s:;-il ac ement t echnique to  mee,sure bulk volur!lo . The 

di fferenc e bet�reen the se  two values is  expressed aa a p erc ent�ce of the 

bu1k volu�c to  cive the poro sity value ( fir.  6 ) .  



The thin sect ions ccnc'l. pl ues were noc al w2;-,-s td;:cn fror:i the same 

piece of sampl e. Differ enccs in the vi suc,l z.nd r.1.casured porosi tier:; on 
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fig. 6 mc1.y be explained for this rca�on, and becc1.use some  c2.r.iples ma�, hc:.ve 

micron-sized _porosity in cln.y minerals ,�hich is not visible under the 

microscope. The samples analysed. are arranged on the figure in stra,tir;:raphic 

order within each section or area. It is  necessarJ'�, however, to refer to 

figs 2 a.nd 3 in ord.er to find the str2.tigra11hic position of the sampl es . 

TERMINOLOGY 

Certain terms 1·,hich hc..vc been used on figs 3 - 5 require definition 

or comment .. 

Under the heading "Sample Investigation11 we have, for convenience, 

distinguished bet1reen prepgrations for micrope.laeontoTogy, meaning for 

forar:Jinifera, and for palynology, mee.ning for acid insoluble organic-vnlled 

micro fossils. The te:cm "micropalaeontol ogy" is, however, noi•mally used 

to include palynology, and it is in this wider sense that 1re use the 1-10:rd 

in the text . 

Kicrofossils believed to be of l ittle stratigraphic value have been 

grouped into broad taxonomi c  or r.1orphol ogic unit s ,  e. g. }fon1 onhrar;moidcs 

spp. and acanthomorph acri tarchs.. The l atter grouping has been employed 

for forms attributable to the subgroup Acanthomor:phi te.c Downie, Evitt tmd 

Sarjeant 196 3 of the group Acri tarcha Evitt 196 3 .  Forms referred t o  -t�1c  

genus rrasmc1.ni tes e.nd related genera nre listed as "Tasmani ti ds" .  

"Kicroforn.minifera 11 denotes chitinous internal l inings o f  the tests o f  

st1all foraminif'era or, i n  some instances perhaps, larval stc:ges of 

forarnini fera. "Snherino1l enit es group " includes forms referabl e to  the 

species of the cenus described by Couper ( 1 95 8 )  c:.nd to Exesino7 l enit cs 

tu�ulus Balme 1957 .  All spec imens �ith the charncters of Clnsso�ollis 

1-rere rc fe::-recl. to  the 11Clo.s ,;onol l i s  to::-o :::us r,rou:9 11 al thourh species o-'chcr 

th.::,.n C .  toro sus ( Rei ssingcr)  Bal me 1 957  nrc probc.bly p:c·escnt . PoJJ en {'"'1'�.in.s 



of  unc ertain affinity but bearinr, some resembJ.c.nc e  to  ClassonolJ. i s  hnvc 

b e en recorded as 1 1Circumpoll es group " .  Spores  with the characters o f  

Ischyor,no:r-i t e s  have been included with those  referabl e t o  Klu1:Ci spori t e s  

i n  t h e  1 1Kl11ki snorites group" . All smooth-mi,ll ed basically triangul a.r 

t;dlete  spores were recorded as DE::1 toidospora spp . Forms which coul d 

perhaps have been pl aced in M onosul cit e s  were included in Cycaclopit e s .  

TH}:; JAHESOI'J LAFD SAMPLES 

V;uclekJ.�ft Formation 

( a) Sort ehat Member 

'11he Sortehat J,lember of the Vardeklift FoTmation consi sts o f  shal cs 

with concre-ti onaTy layers anc. ironstones in its l oner part . rl'he upper 
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part becomes more silty, the amount o f  ironstone decreases and l enses or 

layers of 1 f'ine sand which are partial ly concretionary appear ( Surl�rk et aJ. . 

197 3 ,  PP • 32 - 33) o 

The micro faunB,s record.eel from this membei· comprise  only a few 

ar;elut inating fora.mini fera including H2.pl onhragmhl.m subaec:u2.l e- and species  

o f  !fa:pl ophragmoicl.c s ( fig. 4 ) .  

All 11 s2.!:!pl e s  :from the member ,·,ere process e d  for the micro scopic 

examination of t heir oreanic c ontent s .  The seven Pingel dal (Nor±� Jameson 

Land) samples  yielded assembl ages of carbonised pteridophyt c spores 2.nd 

pol�_ en o f  gymnosp crmous affinity , but no rr.icroplankton . The mio spores 

are bro.mish-bJ.ack to  black in colour and show some structural break-dov:n . 

!JRny are  so degraded that they are be.rely recognisabl e as mio spore s .  'l'hus 

some taxa were not count ed because of frequent di fficulties  with accurat e 

i dent i ficat ion 2.nd a large number o f  forms 11ere l i sted as indeterminate 

( fie;.  3 ) . Two o f  the South Jame son Land Sort ehat mio spore asser.iblage s 

( 1 3 7 226 and 1 37 206 , fig. 4 )  are eq_ually impoveri s_hed and po orly pre s erve d,  

but n i'ew rni cropl 2.nkt on arc pre s ent in one of  thes e  ( 1 37 2 26 ) . The remciininr 

t,�o s2.mplcs  fron South Jameson Land yi elded sor;;e;�h2.t better pr 8 s erve d. ,  



7 

uncnrboni sed 2-soemblages  comprising numerous miospores- and a fe�1 microplanktc1 

Gymnospermous pollen grains cJ.re more abundant thnn "fern" spores , forms 

refera.ble to the Suheripolleni tes group being particularly c ommon in both 

sampl es .  The occurrence of  the pollen Tsuge.epolleni tes  trilobc:.tus in  the 

101-; e:r of the two samples (144229) a.nd of !• dal!lpieri in both t and in one of 

tl10 Pingeldal se,mples, suggests thttt the :palynoflora,s are not older th;;m late 

• Toarcian. The presence of the dinoflagell ate cyst Nannoceratopsis pre.cilis 

in 144229 indicates that this sample i s  not younp;er than earliest J3athonian. 

l[e suggest, therefore, that the material we have examine d  from the Sortehat 

Member might be of Bajocian age. 

Only one s�mple (137343) :from this member , presumably i':'orr. a thin 

sanclstone, .-,as examined petrographically ( fig. 6) • It is oimilar in 

composi ticn to the sandstones of the Pel ion ?-�enber ( see below) 0 

(b ) Peli on Member 

The Pelion l!iember consists of sandstones, usually micaceous , with . \ 

intercalations of silty shales. There are also some thin conglomeratic 

horizons ( Surlyk et al •. 1973, p. 36) . All but three ( namely 100721 , 

1411125 and 1 37 34 3) of the sa.mples o�amined petrographically fxom the 

Vardekllft Formation are :from this member ( fig. 6 ) . Although they are 

predominantly fine to very fine grained sandstones , they are al so l ocally 

medium grained in North Jameson Le.nd. Quartz is the most common detri tal 

mine1�a1 and occurs with small amounts of feldspar and mica. Most of the 

sandstones analysed have a welT-developecl carbonate' cement and contain no 

visible porosity. The a.etritals e.1·e subangulnr to- ·  subrounded a.nd di splay 

poor to  good sorting. 

Because of the coarse nature of  the samples :from this member, none 

w,1.s selected for processing for microfa.unas o.nd only one irn.s picked for 

pal;ynol ogical ex0mination ( 14 4111, from South Jameson k:.nd, fie. 4 ) . 

Al thoue;h smooth-,:alled "fern" spores are common,  the plc>.nt microfoscil 



assemblage Tccovcrecl is  domino.t ea.  by poll en of probnbl e r,;ymno spermous 

origin, tJi sB.ccat e  pol l en end i'orms refer2.bl e to the Snheri:pol l cni t es 

group b eing p[>,,rticul o.rly common. None of  the taxa recorded closel;y 

defines the age o f  the sample ,  but the oveTall aspect of  the asscr.i.blnee is 

typical of many Mid.dle Jurassic · asscmblaee s f'rom Horthwc st Europe . 

( c )  Fossilbjerget Nember 
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Thi s member comprises sil t:'ir micaceous sha.le s  .�i th subordine.t e s1:;.ndstone 
that l�e:re 

horizons ( Surlyk et al . 1973 , pp 37-38) . Th e two sampl es  from the member /.. 

petrographical ly exa,minc d  (100721 and 144125 ) arc probably from thin 

sandstone -oodies . Al though the l atter snmple contd.ns a consi derr!.b l e  

amount of  clay ,  they arc both p etrographically similar t o  t h e  sancls 

e.nalysed from the P el ion Member . 

A few agr,lutin2:ting foraminifera and one specimen·· oi'  ·a calcareous 

benthonic fonn, recorded as Dentalina sp . ,  were the only specimens recoverec1 

from the four samples  proce ss e d  for microf�unas . 

One of the sampl e s  processed_ far paJ.ynomorphs from this member 

(144202) proved t o  be palynologically barren, and one other (137326 ) 

yielded only a few miospores . r.rhe remainder yieldecl palynornorph assembl ages 

i·Thich are again dominated by pol l en of probabl e �rmnospcrmous affinity,  

bisaccat e pol l en gTains , Cerebrouolleni t es me sozoicus , and forms refere,bl e 

to the Spheripollcni t e s  eroup being pe.rticu18_rly comri1on . T sufe,epoll e:nites 

damni eri is cow__rnon in the Fossilbjcrget section and is consi stently recor�e� 

elsewhere throue;hout the member . Other forms usually present include 

Cycadopit cs spp. , Perinopol l enit es elatoides , Araucarincit e s  australis , 

species  of  Inaperturonoll eni t es , Cla.ssouollis P,.nd Lyconodiumsnori t e s , 

Osnmndacicli tes  well !"le.nii and smooth-.. ralled tril ete  "fern" spores . rrh e  

general aspect o f  the total mio spore c:.s sembl2{,;e i s  typical of mc.ny 

assembl ages from the Hicldle J11racsic o f  IJort�;·,est Du.rope.  

Asrmciat e d  1 :i th these rr.io s1,orcs are microplanld on, rcpresc!1t e d  by 



moderately abundant dinoflagell ,,,te cysts , ini'rcq_ucnt acanthomorph acritarchs 

and rare microfort::.minifera and tasmanitids . Although numerica11y 

su1:iordine:te to the mio�pores , the dinoflagellate cJrsts are stratigraphically 

more valuable .  The cyst assemblage of the higp.es·t sample ( 1 37329 ) of the 

m�mber in the Olympelv section is  dominated by forms attri1:Juta.ble to 

N.?.nnocera.tonnin. A number of the specimens recorded. are similar to 

• N 012-,acilis , a charo.cteristi..c miclc1le Liassic - lowermost Bathonia.:n form. 

A detai led study of the specimens is requi red to assess both their rela tionship 

wi th !i• graci l is and their s tratigraphic significance ,  Wi th the exception 

of this sample ,  the dinoflagell ate cysts recovered from this rnember not 

only confirm the Bathonian - Callovian, a.ges previously assigned to it , 

but also permit the f'ollm-ring refinements to be tente..threly suggested. 

1 .  Olympelv section ( fig. 3 ) . The occurrence of Ctenidodinium sp. in 

1 37500 and of' C.,E_nchydernrum, Scri11iodini{un cf. crvstallinum anc_ 

GonyrrnTe.c;vsta cladouhora in 1 37499 implies that these samples might be of 

l3athonian age . The association is  similar to that described by Gocht 

(1970) from the Germn.n' Bathonian. On the other hand, the . .  oc011rrence of 

species  of .Adnatos_phe,e:ridiur:i in 1 3722_7 is  more indicative of a C:allovian 

or younger age . It is  possible ,  therefore ,  that the Bathonian - Callovian 

boundcry lies somei·,here between the horizons from w-hich samples 1 37500 and 

1 37327 were takeno 

2. Fossilb jerget section (fi g. 3 ). The occurrence of Valensiella sp • . and 

Chytroeisnhaericlic_l,; .?itd tda in 1 37376 c.nd of Ctcnidodinium ornc..-l;um, 

Gony2.u.lac�rsta nff. ;iurassica and Meiorrro"'ony2ule.x stronr,ylos in 137370 

indica,te a Bathonie.n age for these samples. The presence of' :Ic.naea, 

Adnato snhacridium and !'Jetrclvtron a.ff. stega s tum is more indicative of 

a Callovia:r._ age for 137377 and 1 37378. The Bathonian - Callovian boundary 

may, therefore ,  lie  between 1 37376 e.nd 1 37377 c 
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3 . South Jameson Land ( fig. 4) . Although the evidence i s  not entirely 

con"'irincing, t"ne palynomorph assemblage recovered from sample 1 3705 3 suggests 

an early Callovian age . 

Olympen Formf',tion 

rrhe . Ol;ympen Formation-- consists of sandstones ,  1-ri th some horizons of 

siltstone and silty shale ( Surlyk et al. 1973 , pp. 40 - 41) of middle 

late  Jurassic age . Petroeraphically the sandstones  are similar to the 

Middl e Jurassic sandstones mentioned above in that they contain both '-•  

feldspar and mica in addition to quartz ( fig. 6) . Very fine to fine 

grained poorly to moderately sorted sands arc domin�nt . Clay matrix is 

present and t endG to be heavily iron-stained. 

The only microfauna recovered from this formation consists of a 

Haplophra,gmoides assemblage from sample 137315 ( fig. 3) • The samples  

prepared for palynological examination yielded assemblages dominated 

by gymnospcrmous poll en but showing little diversity. ' Dinoflagellate 

cysts are infreguent and poorly preserved. The cysts recovered from 

se,mple 1 37311 , in particular the association of Gbnyaulacysta claffophorn , 

G .  scarbur�hensis and Scriniodinium gc.leritum , support an early Oxfordian 

age determination fer the sample.  

Hareelv ForMation 

The Hareelv Formation of South Jameson Land i s  composed of shales 

with large irregular lenses and layers of sandstone (Surlyk et al •. 1973 ,  

PP • 44-47) . Quartz is dominant in the only s2mple petrog:raphically 

analysed ; there are small amounts of feldspar and mica and a carbon�tc 

cement. It is  similar in composition to the Raukelv samples  examined.  

l-Ioderate to  rich assemblages of agglutinating foraminifera, again 

dominat ed by Ha1Jlop:!'lragmoidcs spp . ,  occur in the samples f'rom this 

formation.  The occurrence of .!_!. infr�c�lloviensis in sample 1441 3 3  ( fig. 4 )  



is signi:ficnnt in that it may sur;c:cst an early Kimrncridgis.n age. The taxon 

nlso occurs in sample 13746 3  from Milne Land which has been dated as 

Kimmeridgic1.n on other evidence .  

The stra.tigraphically hic;hest sampl e pal;ynologically analysed from 

the Hareelv Formation (144183 ,  fiG• 4) is characterised by a very small 

assemblaga of indeterminate carbonised miosporeso The lower samples 

I I  

yielded uncarbonised but still somm-,ha:t poo1·ly preserved assemblages of 

miospores and microplankton. Al though the assemblo.ges are again chF.ract

erised by an abund8,nce  of gynmospermous pollen, pteridophyte spores are rathe:· 

more comrncn and some assemblages ( e. g  • .  144128 and 1441 33 )  show greater 

diversity than elsewhere.. Dinoflagellate c;,{sts are moderately abundant , 

with Q_on;t��uiacysta cladonho� ancl .Adnatos'Phaeridiu� aer�nlum beinr; locally 

common. "rhe cysts recovered. from samples 144114, 1144115 and 144128 

support an Oxfordian age determination :for this material ., IJ.1he assemblager; 

from the remaining samples are too poorly preserved and restricted to be 

of any stratigraphic value. 

RaukeJ.v Formatj_on 

The Raukclv Formation consj_sts of cyc11cally alt ernating sandstones 

and shal ey siltstones (Surlyk et al . 1973, PP • 49 53 ) .  All three sampl es 

investigated petrogra:phically �re composed of very fine to very coarse 

sand grains . Quartz is dominant and ,.there a.re minor amounts of feldspar 

and mica. In the t1�0 samples without visual porosity -there is a carbonat e 

cement. 

The only sampl e analysed for a. microfD.una (144154, from , .rthe Salix :D2-l 

Member; fig. t1) yielded rare specimens of H[';nlouhrannoidcs spp . This 

se.mple  was also prepared for palynological e:z2.mination. A. very small 

asscmblaee of poorly preserved carbonised miospores, most of which were 

not positively identified, ,�as recovered. 
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THE HILNE LAN D SJ-J.1PLB3 

r.rhe sandstones petrographi ca,lly examined  from It;ilne Land are s imilar 

to the lTpper Jurassic snmplc s  from Jameson Land (Hareel v and P.o:ukel v 

Pormat ions ) in that quart z is  dominant , feldspar e.nd mica are pre sent in 

small oyanti ties  o.nd carbonate c ement i s  , :usually abundant . Glauconi t, e-

hns been not e d  in one o f  the sc>.ndstones and one o f  the silJt stones o ,,  Two 

of  the sample s  examined ( 1 375 22 and 1 3745 7 )  are sa.ndy limestones c ontaining 

lii va.1 vcs and. indet orr.:1.inat e skel etal debri s .  

Al l nine sarnpJ. es  processed  for microfaunas and :palynomo1:r,hs are from 

the Upp er ,Tu:ras sic I she.le and glauconi t e  seri es  1 
• O f  the four examined 

for rnicro faunas , s2.mples · 1 37545 Emd 1 37450 proved to  be  barren, 1 37842 

;�,ri elded Hr.1_PlonhI:_�£r11oides  sp . and 1 3746 3 produced mo derate nu.mbers o f  

e,g[':lut i n2,ting forarninifera d ominat ed  by spe ci e s  o f  Hayl ophracmoides e,nd 

including H. infrecalloviensis· ( figo 5 ) .  

The pal;ynomorph assernbl2ge s examined contain le.rge numbers o f  bi saccatc 

and other pollen typ e s ,  but " fern" spores are corrmon in some ; a fen spo1'es of 

probabl e bryophyti c  affinity (St crei snori tes and Foramini snori s )  ,;e re e.l so 

recorde d..  Dino flagellat e  cyst s ,  acanthornorph acritarchs and tasm2niticls 

occur generally in lm; nm:1bers . I t  i s  not pos sibl e to use the pal_ynofloras 

to refine the age det erminations suggested. on other evidenc e .  The pre fience 

of Pareo dinia �.de}_ in sampl e 1 37426 does ,  however, sugge st 1 11that this samr,J. e 

i s  from a post-Aulac ost euh2.nus eudoxus rather than a pre-A. eudoxus Zone . 

O f  particul ar int ere st is  the Mi ddl e Vol gian occurrenc e of Ctcnido dinium 

pcJ:2_�; this distinctive form has hitherto only been recorde d from the 

Upper h immeri clgi2.n - Portlandian of the Angl o-Paris :Basin. 

DEPO SI 'l1I ON J,J, El-JVTBOiiIG:.:I·JTS 

(}.'he developm ent of  ass emblages composed  prccJ.orair.antly of  spec i e s  of  

the  acclut inatinc forumini fera Hanl onhrer�o idcs  is  almost c ert ainly due 

to  d cpo sit i on�l fnctors . The l ack of cal c ar eous bcnthonic forc�ini fera 

I 
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c ould be  due to post-depositional solution, but this is unlikely. The 

fact ·that some of the species c>.re laree and fine grained , H. in:fracfal�

iensj s for e)�ample , favours deposition in an outer subli ttoral - bathyal 

environment . The na.ture o:f the sediments and the regional geolo&r nuggest, 

however, a shallow inner sublittoral environment . It is possible, 

therefore �  that this microfaunal assemblage indicates either open marine 
, 

influence in a shallo1., area or col a. water conditions. 

At best , the palynofloras recovered a.re only in r. fe..ir state of 

preservation; most are poorly preserved and in several instances 

hichly carbonised. 'l.1he general aspect of the assemblages, the rela.ti vely 

high ratios of miospores : dinoflagellate cysts a.nd acanthomorph acritarchs : 

dinoflagellate cysts, o.nd the usua1 abundance of microscopic plant 

debris do suge;est, however, that most oi' the pe.ljrnomorphs were deposited 

in shallou water near-shore marine (inner sublittoral) conditions . The 

results of the petrographic study indicate thnt the sands are alsg near-sho�e 

accumulations. The degree of CBrbonisation of the palynomorphs �s more 

likely to be related to temperature increnses associated rd th depth of 

burial than to proximity of regional metamorphism. 

RESE:RVOIR POTENTIAL 

},�nny of the se.ndstones, notc.bly those from the Pelion r,�ember, 

contain a clay matrix or a carbonnte cement ; consequently the reservoir 
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propeTties are relatively poor. However, a few of the samples are both 

poi·ous and permeable ( fig. 6 ) .  It is possible, therefore, thc:.t reasonable 

rencrvoirs could be present in East Greenland , provided that the sands are

thick enough. The available data suggest that the best potential reservoirs 

ai·e in the Upper Jurassic, i . e. in the llaukelv and Olympen Formations o f  

Janeson Land and perhaps in the Charcot Eugt Sandstone of Milne Land. 
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APPENDIX - Au thors o f  identif ied specie s 

FORAMINIFERA 

Arnmobacu l it e s  agglut inans (D � ORBIGNY) 

Ammobacu l i t e s  cf .  copro l i thiformi s (SCHWAGER) 

Haplophragmoides  infracal loviens i s  DAIN 

Haplophragmoides  subaequa le  (ROEMER) 

Proteonina d ifflugiformis (BRADY ) 

MICROPLANKTON 

a ff .  Acanthaulax spino s i s s i� (DEFLANDRE) 

Adna t�phaeridi� aemu lum (DEFLANDRE) 

Adnatosphaeridium cau l leryi (DEFLANDRE) 

Chytroei sphaeridia  chytroeides (SARJEANT) 

Chytroei sphaeridia .£i£tyd i a  SARJEANT 

9::Yt:roei.�ha eridia d igitata SARJEANT 

Chytroeisphaeridia  pococki SARJE/u\lT 

C tenidod inium ornatum (EISENACK) 

C tenidodinium pac hydermum (DEFLANDRE) 

C tenidodinium panneu� (NORRIS ) 

Dictyopyxidia areo lata (COOKSON & EISENACK) 

Endoscrinium oxfordi anum (SARJEANT) 

aff.  Fromea e longata BEJU 

Gonyau lacys ta ambigua (DEFLANDRE ) 

Gonyaulacys ta c ladophora (DEFLANDRE) 

Gonz::au lacys ta e i s enacki (DEFLANDRE) 

Gonyau lacys ta e i s enacki o l igoden ta�1::,(COOKSON 

Gonyau lacys ta jura s s i ca (DEFLAJ.�DRE) 

& EISENACK) 

' .,-



Gonyau lacys ta aff .  jura s s ica  sensu SARJEANT 

Gonyau lacys ta cf .  mami l li fera s ensu GITMEZ 

Gonyau lacys ta nuc iformi s (DEFLANDRE) 

Gonyau_ lacys ta scarburghens i s  SARJEANT 

Hys trichogonyau lax cf. nea lei  SARJEANT 

Hys trichosphaerid ium costa tum DAVEY & WILLIAMS 

Komewu ia �labra COOKSON & EISENACK 

Le iofu sa  jura s s ica  COOKSON & EISENACK 

Leptod inium c f .  subt i le KLEMENT 

Me iourogonyau lax s taffinen s i s  GITMEZ 

Me iourogonyau lax s trongy l o s  SARJEA.�T 

Nannoceratops i s  graci l i s  ALBERTI 

Nannoceratops i s  pe l lucida  DEFLANDRE 

Ne trelytron s tegas tum SARJEANT 

Organi sm A. GITMEZ 

Pareo d inia ceratophora DEFLANDRE 

Pareod inia nuda (DOWNIE) 

Pareod inia aff .  pro longa ta SARJEANT 

Scriniod inium c f .  cry s ta l l inum (DEFLANDRE ) 

Scriniod inium ga leritum (DEFLANDRE) 

Scriniod inium subva l lare SARJEANT 

S irmiod inium gro s s i  ALBERTI 

Sys tema t ophora orbi fera KLEMENT 

Tenua pi losa  (EHRENBERG) 

MIOSPORES 

Araucar iac i te s  au s trali s  COOKSON 

Bacu la t i sporites  comaumens i s  (COOKSON) 



S:_�,�-e: brnpo l l cni  le s me so zo  i c.u s ( COUPER) 

C l a s sopo li s torosu s (REISS INGER) 
J\ 

Concavi spori tes jur ienen s i s  BALME 

Coronat i spora _va l densis  • (COUPER) 

Cycadopi tes nitidus  (BALME) 

.9'.Sadopi tes cf .  subgranu losus  (COUPER) 

C> I 
Dens:i::erspor i tes velatus  WEYLAND &. KRIEGER EMEND . KRASNOVA 

Du plexispori tes _P.roblema t icu s (COUPER) 

Eucomrni i d i tes troed s soni i ERDTMAN 

Foveo sporites cana l i s  BALME 

G leicheniidites api loba tu s BRENNER 

G l e icheni i d i t e s  senonicu s ROSS 

Gr.anu la t i spor i te s  cf .  subgranu losus  (COUPER) 

Inaperturopo l leni tes turba tus BALME 

Lepto lepid i tes c f .  equatibo s�u s (COUPER) 

Lycopod iacid i t e s  rn gu l a tus  (COUPER) 

Lycopodiumspori tes au s t roclava t i d i tes (COOKSON) 

Lycopod iumsporites c lava toides COUPER 

!,ycopod iumspori  t e s  reticu lumspori tes (ROUSE)  

Mara t t i spor i tes scabratu s COUPER 

Neora i s trickia trunca ta (COOKSON) 

Osmundacidi tes wel lmani i  COUPER 

Parvisacc i tes enigma tu s COUPER 

Pcr inopo l len i t e s  elatoides COUPER 

Ret icu l i spori tes semiret icu la tu s  (BURGER) 

Ses trospori tes pseu doa lveo l a tu s  (COUPER) 

Spherii;;l leni tes subgranu la  tus COUPER 

S tapl inispori tes caminu s (BALHE ) 

S terei spori tes ant iquaspori tes O�ILS ON & WEBSTER ) 
e , 

S terei sporites s teroi des (POTONIE & VENITZ) 

Toci i 8por i te s  minor COUPER 



Tsugaepol lenites  dampieri (BALME) 

Tsugaepo l lenites  segmentatu s  (BALME)  

Tsugaepol lenite s triloba tu s  (BALME) 

Undu latisporites  cf .  major DANZE cS.. LAVEINE 

Uvae spori tes  argenteaeformis (BOLKHOVITINA) 

· Vitreisporites  pal lidus (REISSINGER) 

• 
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