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In the region between Canning Land (71 0 30'N) and
Bessel Fjord (76°N) the Eleonore Bay Supergroup is up
to 16 km thick and comprises both metasediments and
sediments. It is divided into five new groups. In the
eastem outcrops four groups are found; these are from
base to top: the Nathorst Land Group (up to c. II 000 m
thick), the Lyell Land Group (2000-2800 m thick), the
Ymer ø Group (900-1300 m thick) and the Andree Land
Group (900-1500 m thick). The lower two of these
groups consist of altemating sandstones and mudstones
(and their metamorphic equivalents). Information on the
depositional environment of the Nathorst Land Group is
scarce, but both fluvial and marine settings have been
tentatively proposed. The Lyell Land Group mainly re
presents marine shelf environments. The Ymer ø and
Andree Land Groups are dorninated by carbonates depos
ited in a platform, slope and basinal environment.

Furthest west, in the nunatak region, a succession of
sandstones and mudstones more than 6300 m thick is
included in the Petermann Bjerg Group. The stratigraphic
relationship between the Petermann Bjerg Group and the
rest of the Eleonore Bay Supergroup is uncertain but
possibly correlates with parts of the Nathorst Land and
Lyell Land Groups.

The Eleonore Bay Supergroup is finally compared
with other Upper Proterozoic successions in the North
Atlantic region.
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Midnight view of Eleonore Bay Supergroup on western side of Ymer ø. To the left (north) the dark grey top of the Lyell Land
Group is exposed, overlain by lhe brigth coloured Ymer ø Group in the central part of the picture. To the lefl (south) the dark
grey and white carbonates of the Andree Land Group are seen, and furthest to the south the Tillite Group overlying the
Eleonore Bay Supergroup is exposed. Highest part of cliffs is 1300 m.



Dansk sammendrag

Denne afhandling opretter formelt den øvre proterozoi
ske Eleonore Bay Supergruppe i 0st- og Nordøstgrøn
land i området mellem Canning Land (71 o 30'N) og Bes
sel Fjord (76°N). Endvidere defineres fem nye grupper,
hvoraf de fire findes i den østlige fjordzone. Disse er fra
basis til top: Nathorst Land Gruppen (c. 11 000 m), Lyell
Land Gruppen (2000-2800 m), Ymer 0 Gruppen (900
1300 m) og Andf(~e Land Gruppen (900-1500 m). De to
nederste grupper består hovedsageligt af skiftende en
heder af sandsten og muddersten aflejret i f1uviatile (?) og
marine miljøer. De to øverste grupper består hovedsage-

ligt af karbonater aflejret i platform, slope og bassin
miljøer.

Længst mod vest i nunatakområdet findes endvidere en
mere end 6300 m tyk sekvens bestående af vekslende
sandsten og muddersten, som henregnes til Petermann
Bjerg Gruppen. Korrelationen af denne med den øvrige
Eleonore Bay Supergruppe er noget usikker, men kan
sandsynligvis foretages med dele af Nathorst Land og
Lyell Land Grupperne.

Afslutningsvis sammenlignes Eleonore Bay Super
gruppen med andre Øvre proterozoiske sekvenser i det
nordatlantiske område.

Imaqamersiuineq

Al1aserisami uvani Tunumi Tunullu avannaani Can
ning Landip (71 0 30'N) Bessel Fjord-illu (76°N) akor
nanni kinnganerit ujaranngorsimasut Eleonore Bay Su
pergruppe-mik taaguusemeqarsimasut pilersinneqarput.
Kiisalu immikkoortut nutaat tallimat pilersinneqarput,
taakkunanilu sisamat kangerluup kangiatungaaniipput.
Taakkulu naqqaniit qaavanut tassaapput: Nathorst Land
Gruppen (c. II 000 m), Lyel1 Land Gruppen (2000
2800), Ymer 0 Gruppen (900-1300 m) kiisalu Andn~e

Land Gruppen (900-1500 m). Qalliit immikkoortut mar
luk tassaanerupput sillisissat marraal1u ujaranngorsima
sut imminnut akuleriissitaartut kuunni (?) imaanilu kivio
rarsimasut. Immikkoortut marluk qalliit tassaanerupput

ujaqqaq qequmik akullit qattunerni, sivinganemi imartu
nerunernilu pinngorsimasut.

Kippasinnerpaami nunataqarfimmi aamma sillisissanik
marramillu ujaranngorsimasunik ujaraqarpoq 6300 km-it
sinnerlugit issussuseqartunik, taakku1u Petermann Bjerg
Gruppemut ilatinneqarlutik. Eleonore Bay Supergrupp-ip
sinneranut atassuteqarnersoq nalorngisigineqarpoq, Nath
orst Land-ip Lyet I Land Gruppinullu qulamanngitsumik
ilaatigut atassuserneqarsinnaal1uni.

Naggasiutaasumik Eleonore Bay Supergruppe atlanti
kup avannaanut kinnganemut ujaranngorsimasunut alla
nut proterozoikum-ip nalaani pinngorsimasunut naleq
qiunneqarsinnaavoq.



Introduetion

Rocks of the Upper Proterozoic Eleonore Bay Super
group (previously the Eleonore Bay Group) form a funda
mental element in the East Greenland Caledonides (Fig.
l). They were first described by Toula (1874) and Lenz
(1874), both members of the Second German North Pole
Expedition in 1869-70 under the leadership of Karl Kol
dewey, and this succession has since attracted consid
erable attention. Previous geological investigations of
this thick pile of metasediments and sediments, which
reaches a thickness of 16 km, have mainly been focused
on their distribution and extent, and until recently rela
tively little was known concerning their more detailed
sedimentological setting.

Haller (1971) regarded the pre-Caledonian sediments
(Proterozoic-Ordovician) as deposited in a geosyndinal
basin. The sedimentary prism indudes four dominant
cydes of sedimentation, of which the two lower cydes
make up the Eleonore Bay Supergroup succession. The
upper three cydes were considered as miogeosynclinal
sediments, while the lowest cyde was thought to show
some eugeosyndinal aspects due to the supposed associ
ation of metasediments and metavolcanic rocks. How
ever, later work has shown that some of the assumed
greenschists thought to be vo1canic rocks are mylonitic
developments, and other basic rocks included in the low
est cyde are of varied age and origin (Henriksen &
Higgins, 1976). Only one reliable occurrence of associ
ated sediments and ophiolitic greenstones exists in the
region (known as the 'Eleonore Sø Series'), but the strati
graphic relationship between this succession and the Ele-

onore Bay Supergroup is at present unknown (Henriksen
& Higgins, 1976).

In a contribution to the sedimentology of the Eleonore
Bay Supergroup, Caby & Bertrand-Sarfati (1988) as
sumed that the sediments were deposited on a passive
continental margin bordering the lapetus Ocean. Based
on brief sedimentological investigations in 1971 and
1975 in the southem outcrop areas, they suggested that
the lower quartzitic part of the succession was deposited
in continental and shallow marine environments, while
the upper carbonate dominated part formed within a pro
grading sedimentary system on a carbonate shelf. How
ever, the results provided by these authors are not suffi
ciently detailed to allow a critical and up-to-date eval
uation of the sedimentological interpretations.

In' order to gain more comprehensive sedimentological
knowledge of parts of the Eleonore Bay Supergroup suc
cession, the Geological Survey of Greenland initiated a
project on this topic in 1988, supported by a grant from
the Danish Natural Science Research Council (Sønder
holm et al., 1989; Sønderholm & Tirsgaard, 1990). At the
same time a photogrammetric research project partly sup
ported by the Carlsberg Foundation resulted in the compi
lation of a set of detailed geological maps of the Eleonore
Bay Supergroup and the Devonian basin in the region
between nON and 74° 30'N (Bengaard, 1989, 1992a, b).
This recent work prompted the need for a revision of the
lithostratigraphy of the Eleonore Bay Supergroup succes
sion.

Previous work

The fust descriptions of rocks of the Eleonore Bay
Supergroup were given by Toula (1874) and Lenz (1874)
who compared strata occurring along the north coast of
Kejser Franz Joseph Fjord and along the north coast of
Eleonore Bugt (Fig. 2) with the Hekla Hook formation on
Svalbard (Nordenskiold, 1863) and loosely referred them
to the Palaeozoic. The geological sketch map of the area
around Kejser Franz Joseph Fjord made by this expedi
tion thus simply refers these beds to the Hekla Hook
formation (Hochstetter, 1874).

During his expedition to North-East Greenland in
1899, Nathorst (1901) also noted their dose resemblance

to rocks on Beeren Eiland (Bjømøya; Svalbard). He real
ised, however, that the rocks assigned to the Hekla Hook
formation by the German expedition could be divided
into two formations: one showing strong folding which
he referred to as 'Silurian' and one as of 'Devonian' age
(Fig. 3).

The first systematic work on the geology of East
Greenland was undertaken by 'Carlsbergfondets Expedi
tion til 0stgrønland' in 1898-1900 led by G. C. Amdrup.
As aresult of observations during this expedition, Nor
denskjold (1907) compiled the fust comprehensive geo
logical map of the area between 69°N and 75°N, and on
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Knækdalen, EB: Eleonore Bugt, Y: Ymer ø, ML: J. L. Mowinkel Land, LBL: Louise Boyd Land, MKN: Martin Knudsen
Nunatakker, FL: Frænkel Land, PB: Petermann Bjerg, GL: Goodenough Land, SuL: Suess Land, E: Ella ø, KA: Kap Alfred, LL:
Lyell Land, PD: Polhem Dal, BB: Berzelius Bjerg, FF: Forsblad Fjord, SF: Segelsallskapet Fjord, NL: Nathorst Land, AF: Alpefjord,
ScL: Scoresby Land, MV: Mesters Vig, ÅF: Ålborg Fjord_ The central fjord zone coincides with the Eleonore Bay Supergroup
outcrop area between Alpefjord and Waltershausen Gletscher.



thi, map ~t"'la of lhc Eleonore Bay Supergroup 'Wcre
rnapped as Cambro-Silurian.

FolIowing work in Greenland during 1926, Wordic
(1927) ~uggcslcd lhe name 'Fmnz Jrn.ef 8cds' for Nath
ors"~ 'Silurian' succession. Wordic did 001 dcscribe the

rock, funner. but hc menlioncd thallhc) "cre o\enhrust
"e'it"ard o\er thc Archacan. and for the linllimc 00100
the J>O,sibl!ll) of Calcdoman mmemenh m EaSI Green·
land

Thc main em of geologicai "orl In EaSI Grccnland
'W1I' lOiti:lIcd b} L1UgC Koch' ~ liN Dam~h ExpeditlOn IO
Ea~t Grccnland (1926-27). The 111O,t signilieanI OUlcome
of 11m expedition was a complclc ,tnltigrnphlc over\ic"
of Grccnland (Koch. 1929b) :llld a monogmph on the
geology of East Grccnland (Koch. 1929a). In lhe lauer
Koch defjned llle Eleonore Bay Formalion ,md Maled lh,ll
the age wa, mainly Prccambrian. although some Cam
bri;LIl ,lild Lml,er Ordovician ,t rata werc ineluded in the
fornlllliun allhi, carly 'itage of explor-ltion (Fig. 3).

In lhe yean. leading up IO the Sccond World War
"Cienllfjc expcdilion aclivity in Easl Grcenland was her
lic. In 1929 oolh Lauge Koch's expedllion and J. M.
Wordie', Cambridge Ea~1 Gn...'Cnland Expedition werc
ocli\e in lhc area. IO some cxtent in competition (!>et'

Bacllund. 1930. p. 159 and Parkin-.on & Whiuard. 1931.
p. 655), and m lhe )C3l"i> 1931-34 and 1936-38 Lauge
Koch led major expcdilion\. 11lc AnlCrican Louise A.
Bo}d led expcdilions to East Grcenland in 1931. 1933
and 1938, bul lhe<;c ga\e only limlle<1 geological results
CQOCcmlllg Ihc Eleonore Ba} Supcrgmup rocks (Bo)d.
1935, 1948: Odell. 1939. 19~). An Amcrican gcological
fjeld leum from an expcdition led b) John K. Ho"ard in
1933 mapped the we"em pan of Ymer ø, "hich resu1ted
in u 'iulxlivi\ion of the 'Fr,mz Jo'>Cf Bcd,' inlo IO fonna
lions (Clea\'es & Fox. 1935).

TIle princip,11 reloulls tonteming lhe Eleonore Hay Su
pcrgroup succe~sion Slem from Ihe Brilish and Danish
expeditions. The 1929 Cambridge [<lSI Gn.-enland Expc
dilion disco\'ered a hitheno unknown scquence of sedi
menlary rocks in thc westcmmost land areas along the
Inland lee and numcd it lhe 'Petennunn Series' after lhe
nlOunlain Pelennann Bjerg wesl of Ihc heud of Kejser
Franz Joseph Fjord (Wordic. 1930: Wordie & Whillard.
1930: Parkinson & Whinard. 1931). Oll a diagrammalic
SCClion through Kejser Franz Joseph Fjord. Whiuard (in
Wordie. 1930) showed tne slraligraphic relalionship of
Ine 'Pelennunn Series' und the 'Fr:lIIz Joseph Beds' with
tne inlenening "Metamorphic Complex' which Ihcy both
unconformably o\"Crlie. bul a more direct corrclatioo be
twccn Ihc IwO scdimenlary successionlJo was 001 proposcd.
Howe\'er. il was noled lhal Ihe 'Pelermann Series" rc
scmbled lhc sedimenls disco\'ere<1 in 1912-13 in Dron
ning Louise Land (77°N) by J. P. Koch und Alfred We-
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gener and de'iCribcd b) Lauge Koch (1929a. p. 52). The
laller hud refem'd lhem panly IO his Eleonore Bay For
malion and panly IO the Thule Fomlation of nonhem
Grccnland.

l1JC Danish e\:pcditions ga\e more dcluilcd litholog
iC',t1 und ~lruclUraJ dcscriplions of thc Eleonore Bay For
mallon. and a litha:.tratlgraphic "ulxli\ision of this thick
-.edlmcnlaJ') <ocqucncc began IO emcrge. After Ihc dbCO\
el) of glaclgemc '-CdlInents lO the uppcnnosl pan of Ine
EleonQl"c Bu} Fommlion of Koch (1929u. b). Poul~n

(1930) rc"tneled the U"C of Ihe Eleonore B:ly FonnatIon
10 Ihe ,ucce"ion underlying hl' lil1illc Cape O~"ald

Fonnatlon. Ihu'> con~trnining lhe agc of lhe Eleonore Bay
Fonnation al> cntirely Prccambrian (Fig. 31. A lhirk l>e·
quence of pre\ iously unknown lower Eleonore Bay For-
m.lIion l>lr.lla as recognised by Backlund (1930) in the
Alpcljord - Fu blad "Jord region. which he divided inlo
a lower. amiddle lJolaty and an upper ll1ullicoloured ,ee
lion, BlIloed on worl.. around Ymer ø. Kulling (1930)
divided the upper pan of Ihe fornlation inlo Ihe 'QuanLite
Serk~' and Ihe ·Ume:.lone-Dolomilc Serie,'. und this
,ulxli\isIOfl 'Wa, funhcrelubor.lled b} TClcnen (1933). Il
is IO Teiehen ....e o .... e Ihe nol,', c1a">sica1 ~ulxli\ I,ion of the
upper Eleonore Bay Fonnation mto Ihc 'QuarILlte Senes'
('Quarlll Seric·). lhc 'Multicoloured Sene,' ('Buntc Se
rie") und lhe "LlIllC"lonc· DolonUle Series' ("Kalk-Dolo
mil Serie'). I-Ic al'iO mcludcd Ih<:: 'Petennunn Seric"" in
Ih<: Eleonore Ba} Fomlulion and suggClJoled a correlalion
"1Ih the lo"erquanzilic pan (Fig. 3). Finall} he miliatcd
Ihc mfonnul:'YlJolCm of nmnbered 'bcd-group,' I"Schich
ten' or ·Sehlchl-gruppcn·). not complcled umil ufter lhe
war by Eha (\953), and uscd up IO Ine pre'>Cnl time.

Afler lhe war. a sYl>ICmalic mapping campaign in Eal>t
Grccnl;md wal> inilialed in 19-16 and Lauge Koch's C);PC
ditionlJo cominued their .... ork in lhe region unlil 1958,
From thi~ period origin:lled a large number of dClJocriptivc
and lilholJolr-lligraphic publiealionlJo conccrning the Eleo·
nore Bay Formalion (Butler. 1948; Huber. 1950: Poulsen
& Wienberg- Ra~mulJo~en. 1951: Friinkl. 1951, 1953a. b:
Kat7. 1952; Eha. 1953; Wenk & Haller. 1953; Huller.
1953. 1955, 1958: Sommer. 1957a. b: Zweifel. 1959). In
lhe cenlml ljord zone Ihe original sulxlivision of the
fonnalion by Tcichcn (1933) bccanlC Iimlly cSlablished.
but wa~ slighlly modi lied und eXlended wilh some new
'bed-gmups' in th<: upper pan of the 'LimesIOflC-Dolo
mite Series' (Kalz. 1952). FolIowing .... ork in lhc Seores
by Sund - Alpeljord region and in lhe inner ljord zone.
thc lower pan oflh<: formation was dividcd inlO u confus
ing weallh of new units (Fig. 3; scc also Huller, 1971).
SQnIC of "hich had a r:l.lher enigmutic relationship tO Ihe
fonnalion as originally delined. The concepl of a 'basal
Serics' was introduccd by Friinkl (1953a) and expanded
by Huller (1971. fig. 26). and includcd melascdimenlS as
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,""eli as gr....nilcs and gncisse~ suppo'iC'd la bc migmali-..cd
and granili~ equivalcnts of lhc Eleonore Ba} Fonn:nion
(Fig. 3).

In an atlcmpllo modemi<;e thc Iithoslr·...lllgmphic lenni
nology af lhc Eleonore Ba) Fonlulion. KalZ (1961) pro
po'iCd a rannal lilhoslfaligmphlcal "Chemc IO ",hich Ile
rai'iCd lhe formation la group ,Ialus aoo dcfincd [OlIr nev.
foml;ltions \lo ilhin l.hc group (Fig. J). Ho"c\'cr. thi,
schcmc flC\cr gained generJI acccplance. and only Ihc
changc IO group ..,atus su.... i\et!.

Thc .... ork af lhe EaSI Gfl"'Cnland E1(pcdition" carried
OUI bcl'ACCn 1926 and 1958 ....3\ cornpilcd by Haller and

rc'u1tcd in a gcological map at 1:250 000 af the region
bclwccn 72 and 76Q N in Ea~l Greenland (Koch & Haller.
1971) lind li l: I 000 CX>O map or North-Ea...t Grccnland
(lIaIler. 1983). Thc gcologic'll rc ..uh ... ,""cre rcvicwcd :md
illlcrprclcd by Ibller (1971) in hi ... c011lprchen~i\'e book
on llle 1::1<;1 Greenland Caledonide~. Wilh Hil lhc~e new
d:lla on Ihe EleOilore B,IY Supcrgroup \ucce~sion.corrcla·
lian.. wilh olhcr Uppcr PrOlcrm:oic ~equencel> in lhe
Nonh Allulllic rc~ion ~came pcninenl. The corrclalion
IO Ihc Hecla lIock 'iuccc"l>ion (prc\ lou.. ly lermcd lhe
IIckla llook fonnalion). already propo-.cd by Toula
(1874). bccallle CSlablishcd (i1arland e/ lil.. 1966). and a
plale-lttlOnic fr.llllCwork for Ihc TC~lon was "u~~esled

(Ilarland & Ga)cr. 1972: I-farland. 1975).
1bc nc1t1 major phase in thc slud) of lile Ea;;;1 Green

land Calcdonidcs ",as a mappmg Pfogrammc in Ihc
Scorc;;;b) Sund area and sulxcqucntly nonh of MeslC....
Vig conduclcd by lhe Gcol~ical Sun cy of Gn.--enland
(GGU) m 1968-78. During Ihis.lhc Lo",cr Eleonore Bay
Group lO Alpcfjord and Ihc ralher poorly known <'UCCCS
<;ion In C:lIIning Land wcrc in\CSllgatcd (Caby. 1972.

1976: 8cnmnd-Sarfali & Caby. 1976). An acrilarch sludy
was c:lrTied OUI (Vidal. 1976. 1979) Jnd wmc gcochem
IcaI analyses ",ere made of carbon and o1.)gen i<.olopc!>
(SChldlo", ..kl ('/ al.. 1975).

For tIlaIlY )cars il had /)I..--en dcbaled ",hclhcr Ihc lower
boundary of lhe ElCOflOfC Ba) Group "'a~ a thrusl (c.g.
Tcichcn. 1933: Parkin.wn & Whmard. 1935: Odel I. 1939.
19-+4) or \lohClhcr Ihe boundary had a more ~f'adational

mClamorphic lran.. ilion rc.g. Wcgmann. 1935: Wcn" &
Haller. 1953: lIallcr. 1971). In order IO ~I\e Ihi .. prob
lem. lhc rclalionships bcl",cen lhc Archacan - ~lidll1c

PTOICTOzoic ba~menl gll('i<;<; comple'(e~. lhc medium- IO

hlgh- gmdc Illclascdiment<; and lhc Elconore Ihy Group
..cdllllcnl" "'crc Ihc largcl of ~pceial "ullie" during lhc
GGU c,1I11paign (Caby. 1976: Fnderich..en & Higgins.
1976: lIiggin.. el al.. 1977. 1981: Rex & Glcdhilt. 1981:
I'CUC:11 et lif.. 1985: I-liggin~. 1988).

In lhe 1l)~Ol> sc"cral "mali Amcricml and Brili~h cxpc
dilions l>ludicd \arious "J>I.'Cial a~I)C'·" rlf lhe uppcrrnost
pun of lhe Eleonore Bay Supcrgroup. Thi~ rc'ulled in
samc dClailcd M:dimcnlological '" ork (1Iambrcy. 1989:
Ikrrington & Fairchild. 1989: S",ell & Knoll. 1989).
Jcs.criplionl> of dilTcrenl microfrn.~il asscmblagcs (KnoB
el lIl.. 19800: Green el lIl.. 1987. 1988. 1989) and a
chcffiO<;lr.lllgr.lphic corrclatlon of llle Elcooorc Bay Su
pcrgroup \lo ilh lXluivalcnl ~Irala on S\ albard (KoolI eilII..

1986b).
In addllion Io IIle bæ.ic geologIcal rc..can:h Xll ... uics

"ummari<;cd alxn e. a mincral prospccling programme
was carricd oul b) Nordl"" Minc'iCl"kab (Norlhcm
Mimng Company) from 1952 IO 198"t lhi~ ha-" bcen
TC"ie",ed m detail by HarpOlh ellIl. (1986).

Tenninology

There i.. WIIlC ambiguilY in Ihc u\!: of the Icrms sllelf
and plalfonn. espccially in mixed ,ilicicla.l>lic-carbonaIC
depo,ilional cnvironmcnls (cf. Read. 1982). In lhis papcr
lhc leml shelf i~ u~d al> a general tcml for ancari) nal
area eXlcnding from Ihc ..horcline to lhe shclf/slopc
break. Inner shelf is lhc cooslal Jrea abo\c oonnal wavc
ba.'iC. and ouler shelf i" Ihc area of 'lulcl dcposilion only
3ffttlcd by occasional storms. Carbonale plalfoon is u<;cd
in Ihc scnsc of Read (1982) as a unifying Icnn foc carbon
31e ,hehc.. and ramps.

In IIle Jilhologicai dcscriplions protOhlhll.- Icnns aæ
u'icd lhroughout. c.g. lhc tenn <;;:andslOnc i.. used in prefer
cncc Io quarlzilc. and mudSlone inl>tead of shale.

In Ihi~ papcr Ihc Englbh namc" for the \'ariou, l>1f'Jligra
phic unil~ aæ used lhroughoul; e.g. ·bcd-group· is u<>ed
in~tead of IIle Gemlan Icml ·Schichl-gruppc· and ·Uppcr
ArgilJaceous - Arenaceous Serics' is uscd instead of
·Obcre Tonig-sandigc Serie".

Thc chroooslr.ltic scalc u'iCd hcre for Ihc Uppcr Prote
rozoic IS maml) baseJ on I-Iarland,.f lIl. (1989). Il differs
from lhal previously used in Ihc area (Vida!. 1976. 1979:
Benrand-Sarfali & Caby. 1976). and Ihc corrclalion bc
I""cen lhe 'iCaIes is shown in Fig. 4.
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Fig. 4. Com:hlion uf chronO'lrnuc
M:ak~ us..."'d by \anOll~ aulhof"i In thi,:

region. NOle Ih:!1 In ccnain JKl"l> af
tlle '\ChcnlC. blO\lrollgrdptllc dale,
art' dcooted:l.' diffcrcnt cpochs. Edi~

Ediacar..: Var: Varanger

Bertrand-Sarlall
Vldel. 1979

Harland et al. '989 •• lUG S, 1989
& C,by. 1976 (thi. ~aperl
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In this papcr. the Eleonore Bay Supergroup is formally
proposcd and dh Idc<! ioto li\c groups (Fig. 3): definilion
of lhe groups cotllll'lcnccs wilh elle oldcsl strata.

Eleonore Bay Supcrgroup
oe" Malos

Hi.f/IJry. Thc Eleonore Ila)' Supcrgroup i~ idcnticallo lhc
Eleonore BOl)' Group as dc<;cribcd by Henriksen & Hig
gins (1976). Thus. il doe, nOl COl1\ain rock~ assiglle<l IO
lhc '1).1sal Series' by Haller (1971) (Fig. 3). bUL includcs
exclusivcly rock!> above the dccollcll1Cnl surfacc de
scribcd by Uiggins e/ lIl. (1981).

NlIl/le. From ehe bay Elconorc Bugt in Kejser Franz
Joseph Fjord (Fig. 2); the locality whcre the succcssion
was originally dcscribcd (Toula. 1874: Koch. 1929a).

Type (Ire(l. Thc type llrea is thc ccntl'i.\lfjord zonc bclwecn
nON and 74°N. where bolh thc (Icelonic) ba'lC and the
IOP of Ihc supcrgroup are cxposcd and wherc lhe succes
sion is typically dcvc10pcd (Fig. 1).

Thie1mess. The combined prescrvL-d lhickncss of (he Ele
onore Bay Supergroup reaches a maximum of e. 16000
m in llle SQUlhem pan of Ihe central fjord zone (Fig. 5).
Thc lruc thickncss is nD( known sincc lhe lower boundary

is lectonic.

DislfibmiO/I. Rocks of (hc Ek"OllOfC Bay Supcrgroup ean
Ix: found bcl .... een Canning und in (hc SQUlh-east

(11 JO'N) and Bcssel Fjord in Ihc nonh (16°N). Thc
mam aTCa of outcrop is lhc cemml fjord zone (Fig. 1).

DomillOIII lit/w/og\", llle Eleonore Bay Supcrgroup ean
Ix: dhidcd mlO Ihrec pans renccling lhe c\'olulion from
siliciclaseic dcposits o\er mixed siliciclaslic-carbonate
sedimenh lu carbonalc dcpo:.it" (Fig. 5). TI1C lo.... er silk
iclastic Setlion is up to 13 000 m lhick :lOd consi"ls of
Ihick imcrbcddcd packagcs of paIe quamose s,lllld:.tone
and dark IO purpli ...h nmdstollC. The tr.lnsitional mixed
sCClion is up IO 1200 III thick and ,how... an altcrnation of
thick unils of dark lime!>eone. purple dolornitic limeslone,
paIe slromalolitic dolomile and dark IO paIe sandstones.
The upper carboniltc ~ction (up IO <lbout 1500 rn lhick) is
domin<lled by dark limeMonc Wilh !>ome Ihin inlervals of
variegalcd dolomilc and paie !>(TOmatolitic or slrongly

breccialed dolomile.

f)l'/JOsilitJIw/ I'IIl'irollmelll. The deposils of Ihe lower
sandslonc-dorninatcd pan of lhc Eleonore Bay Super
group wcre laid down in bolh continental and shal10w
marine shclf cnvironmellls. Thc upper carbonlIle dom
inatcd part of the supcrgroup represcnts plmfornl and
slope depo:.its (for delllil~ see bclow).

8oUlu/aries. The lower contact is placed where s<---dimenls
and mctascdimenlS of Ihc Eleonore Bay Supcrgroup
overlic migmalites and schislS. Bascd on isotopic daling
and fjeld observations Higgins t!l til. (1977. 1981) and
Bengaard (1989) proposcd that Ihc contoct throughout the
centml fjord LOne is associaled with a major dCcollclllent
surfacc. and sugg~led lhat (hc appaTCnt lmnsilional na-



12

Oolites

Stromatolites

Struclureless

large-scale
croas-bedding

Small-scale
cross-Ialllinalion

Carbonate nodules

Algal mounds

Slump folds

Collapse breccla

Dessication cracks

Intrastrafal shrinkage cracks

Diamictite

Hummocky cross-Slratilication

Parallel laminQlion

Structures I Textures

D
~I

[GI

~

S
æ
~

Dolostone

Conglomerale

Limestone

Metamorphic and
Igneous rocks

Dolomitic limestone

Lithology

b~~j Mudstone

L···..:.:.' :':~ J Sandstone

Fig. 5. Generalised composite section of the Eleonore Bay
Supergroup from the central fjord zone. Partly based on Katz
(1952), Frankl (1953a), Caby & Bertrand-Sarfati (1988) and
Herrington & Fairehild (1989).
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ture of the contact zone results from movements on this
surfaee during progressive CaJedonian metamorphism,
and common emplacement of granite intrusions obscur
ing the nature of the original contact (Fig. 6). However,

other workers (Caby, 1976; Caby & Bertrand- Sarfati;
1988) favour the interpretation of Haller (1958, 1971)
and others that the contact is of a transitional nature,
passing downwards from non-metamorphic deposits of



Ihe lower Eleonore Bay Supergmup through high-grade
metascdilllenlS inlo pelitie gneisses and migmatites. Laler
work in the Bredcfjord - Ardcncaple Fjord region has
eonfimlCd IIle essentia1 tcctonic nature of tlle lower
boundary (Henriksen ~, aJ., 1989: Soper & Higgins,
1993).

In rnany areas [Ile supcrgroup fonns IIle 10P unil al
presenl exposure leveis. Wllere tlle upper contact is ex
poscd. Ihc nature of Ihc boundary IO thc O\erlying Tillile
Gmup is \anable, The Tillile Group gencrally rests on
Fomlalions AL6 and AU (Andrte Land Gmup: Fig, 27)
wilh a shaJTI or rapid1y transitional cOnlac!. or il is a Ihrust
(Fig. 7A), In Ihe southem areas lhe Tillile Group may resl
on an erosion surfacc of Fonmition AL5 or lowcr, The
boundary is easily defined as lhe change from carbonale
IO diamiclilc (Fig. 78: I-Iambrcy & Spenccr, 1987), On
soulhcrn Hochsleuer Forland lhe Eleonore Bay Super.
group is o\'crlain wilh an angular unconformilY by Juras
sic sediments (Sommer, 1957b: Surlyk. 1978). In the
southem oUlcrop area, Ihe Dc\'onian Did Red SandSlone
basin of Easl Grecnland is both fau1ted againsl and in
scdimemary contacl wilh Ihc Eleonore Bay Supergroup
(Fig. 8; Larsen & Bengaard, 1991: Olsen & Larsen.
1993).

S"bd;,';s;OIlS. 11lc Eleonore Bay Supergroup is divided
infO five groups which. fmm bo(lom IO lop. are thc

Nathorsl Land Group, thc Petcmlann Bjerg Group, thc
Lyell Land Gmup, IIle Ymer ø Group and Ihc Andrie
Land Group. As the names suggeslcd by Katz (1961)
never have becn generally used, lhc group names pro
poscd hcrein have bcen cOOsen from land areas where Ihc
gmups are typically developed and easily accessible. The
Pelennann Bjerg Group has not been given a new land
area name. as lhis geographic name has been uscd since
Ihe discovery oflhe succession in 1929 by J. M. Wordie's
Cambridgc East Grecnland Expedition.

Age. 'nic 10wer lige limil of Ihe Eleonore B'IY Supergroup
is poorly conSlrained. BiOslr:lligraphic evidence only in
dicales a generJl Riphean age for lhe lower pan of Ihe
succession (sce below). The Nalhorsl Land Group con
tains dclrilal 7ircon wilh a lower imercepl u/Pb discordia
age of 1162 ± 36 Ma and detrilal muscovile with a KlAr
age of 1030 ± 22 Ma (Peueal t" id.. 1985). Thus rocks
nx:tamorp~ during Ihc Grenvillian Orogeny must
ha\e bt--cn pre~nl in the 'athorst Land Group !>OUTCC

area, 11lc deposilion of thc group mUSI have slaned some
tinx: arter the end of Ihis orogeny. which in Easl Gn:en
land is CSlimated at c. 950 Ma (Sleiger t't (I/.. 1979).

Lcrtd isolope studies from syn-diagenelic stT3lifonn
copper miocralisation within the Lyclll.:lnd and Ymer ø
Gmups in Strindberg Land. Ymer ø and Canning Land
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ha\'C indicated a primary mineralisalion age of 680 ± 65
Ma (Jensen, 1993).

Thc upper age limit ofthe Eleonore Bay Supergroup is
betler defincd as the o\'erlying Tillile Group is of Va
ranger age (61 OMrt: Harland ~t aJ., 1989). Sedimenlolog
icaI dala ~ugge'" that there is lillie or RO hiatus belwccn
lhe IWO units (Hambrey & Spencer, 1987: Ueningloo &
Fairchild. 1989: Moncrieff. 1989). an (Ile basis of micro-
pal:k.."'On101ogical in\eSligalions, Vidal (1979) proposed a
major hialus belwccn thc Eleonore Bay Supergroup and
Ihc Tillite Group. bUI more recent data do not suppon Ihis
(G. Vidal. personal communication. 1991).

Although sedimentation probably slaned considerably
11lIer lhan Ihe end of the Grenvillian Orogeny. Ihe maxi
mum span of limc of (he Eleonore Bay Supcrgroup is
from lale Riphe'lll (950 Ma) IO Ihe SllIrtilm-Vcndian
boundary (610 Ma) wilh appllrently only minor internal
non-depositional cvents (Fig. 3).

athorst Land Group
oew

Histor)'. Rocks belonging IO this group were first de
scribed by Backlund (1930) from Ihc Forsblad Fjord
region. and Ile referred IO them as Ihc 'Iower scction of
Ihc Eleonore Bay Formalion'. This succession was laler
described in more delail by Frank! (1951: 1953a. b) and
Sommer (1957a) from tlle Alpefjord - Forsblad Fjord
region and from Andrte Land. FrJnkl (1951) dividcd Ihe
succession into a lowcr 'Alpefjord Series' and an upper
'Ercmitdal Scries' (Fig. 3). As defined herc. tlle Nalhorst
Land Group includes bolh Ihe 'Alpcljord Series' and Ihe
'Eremildlll Series' and corrcsponds IO lhe Lower Eleo
nore Bay Group of I-Icnriksen & Higgins (1976) (Fig. 3).
It eneornp..sscs lhe 'Lower Arenaceous - Argillaccous
Series', the 'Calcareous-Argillaceou,~ Series' and the
'Upper Argil1aceous - Arcnaceous Series' of Koch el al.
(iII Fr.inkl. 1953a, lable 6). The NalhorSl Land Group
likewi~ corresponds IO lhe Alpcfjord Fonnalion of Katz
(1961) (Fig. 3), .....ho had also assigned new nanlCS IO the
ralher cumbersomc subdivision of Ihe Lower Eleonore
Bay Group ('Lower Quanzile member'. 'Middle Limc
slone mcmber' llnd 'Upper Quam:ile member').

Funhcr subdi\'isions of IIle alhorsl land Group have
earlier bccn pmposcd by Frankl (1951)"00 dcfined 16
bed-groups (a-q) wilhin the 'Alpefjord Series'. and by
Sommer (l957a) who in Lyell land rccogniscd 19 bed
groups (a-I) .... ilhin the 'Uppcr Argillaccous - Arcnaccous
Serics·. Some oflhcsc bed~groupsor associations ofthcm
have bcen phologrammclrically mapped in Nathorsl l.:lnd
and Scorcsby Land by Bengaard (1992a).
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Fi~. 6. COIllact rclallon,hlp bcl\\ccn thc Eleonore Da) Super
grotlp and ;.chl'" along [tie nOf1hem ,hore.. of FOf"liblad Fjord
T-T Ihru'l conla.:l bcl"een F1e(lrlOll: Da) Supcrgroup f"l:al
hor;l Land Group.I\GI and older mcmmofplllc rod... GranIle
Inlru~l \ c, (gi I and ~ran Ile ,I\t.'et, I,,) occur cllN:: IO lhe COIlt:K:t

ob-.cUllng .ku.lled rclan'\Il,hlp, HClght of mount:un In centre
of pldure I' (- 1700 m. LOlO.cr pan IIf L~ell LulOJ Group lLG)
1\ -een IO Ine ea-..l

Nm"t'. Arter N.lthoN umd \\here mo,1 af .Ile group l!>
\\ell-expo"Cd.

Type uret/. Thc C03;;131 cliff.. of Alpcfjon:l and Forsblad
Fjord (Fig.;; 1.9).

Thickm'.H. Ba~ on data COIlCCICd by B. E\ans. Haller
(1971) calculatcd a tOlallhid:ncs, af 9500 m in Nathor'il
Land and Scoresby Land. Cab) & Bcnraoo-Sarfali
(1988) measured a lot •• llhicknes.. of r, J I 000 m in the
cliffs af Alpcfjord and For,blad Fjord (Fig. tO). corn:etcd
for an O\cre..limatc of lIpproximmely 5f,;- in lhc lowcr
fommtion. duc tO o'cr.J1l cxtcn~ional c1c:mlgc and local
faulting. Ba.'>Cd on a photogroll11mclric interpretalion.

w

Tinderne

Ikngaard (l991aJ found that m Score\b) Land rclatl\e1y
largc 'ariallon~ m thickne~ occur within the Nalhonil
Land Group. panicularl) III Ihc central pan of tlle group.

In Ihe Brcdcijord - Ardcncaple Fjord region II is c:.li
mate<! that at Ieast 2000 m of tlle upper pan of thc group
is present (Sondcrholm t'/ a/" 1989: A. K. Uiggins. per
sonal communication. 1991 J.

Distriblftio/l. Thc group is mainly pre"Crved in the region
bctwccn NalhoN Land and ~ulhem L)cll Land, and IO
Ihe north in lhe Bredeijord - Ardcncaplc Fjord region.
Srnallcr rcn1l1anlS are prc\cned in Andree Land. Strind
berg Land and in thc region bclwccn Waltcrshauscn
Gletscher and Wordie GICIM:her (Fig. 1). According IO

Fig. 7. A. Thru,t cootacl bel ....een
Ekonon: 8a) Supcrgroup (Andrte
Land Group. AG. formations
AL..S--7) and 1illit(' Group (TG)
aloog ElcollOrt' Bugl SOlnh of Kap
W('ber
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Cab) (1972) at least 2000 m af Ihc Nalhorst Land Group
is prcSCl"\ed In eanoing Land. bul intense faulting and
mylooitisalion rnakc cstimatcs of lhickness and correla
lion \er) difficult in lhis area.

Dom;I/lIll/ lil/IO/ogy. Thc folio.... ing summary is bascd Oll
dcscriplions by FrJnkl (1951: 19533. b). KalZ (1961).
Haller (1971). Caby (1976), Hcnrikscn & Uiggins (1976)
and Caby & Bcnrand-Sarfali (1988). Thc group C'On~islS

of a dark grey-green to browni!>h .... cathering succession
of allcm:uing unil~. a fe .... metre!> IO sc\cral hundred
ITh-lreS Ihid., Thcsc comprisc quan/ol>C ~and!>toncs.

banded !>andstOIlC,\ and lIludSloncs. bl3ck sihy mudstoncs
and occasional calcarcous inlcrcalations. In many arcas
Ille dcposilS have beC" affcctcd by rccryslallis31ion and

deformalion. panicularl) in Ine lo\\cr pan of lhe group
\lo herc Ine mclamorphlc gradc rcachcs amphibolitc facics.
ScdimcntaT) SlruclUrcs and original tcxturcs are conse
qucntly oftcn poorly prcscl"\cd (e.g. Sondcrholm t'f al..
1989). Quartzo"C sand~tonc UMS arc tabulal' Ol' Iemicular
in oUllinc and arc dominaled by fine- to mcdium-grained
sandslonc. wilh coal""C-grained -.andsIane and granules
bcing of only local imponance. panicularly in Ihc upper
pan of Ihc group. Wilhin thc sandstones large-scale pla
nar and lrough cro~s-bcdding. a~ well as recumbcm cross
bedding have bcen rccordcd. The bandcd saoosloncs and
mudSlones arc dominalcd by na'iCr and lcmicular bed
ding, ~mall-scale cross·lamination and c1imbing ripplc
laminalion. BJack mud~lone~ canlain abundant pyrile and
show li fine parllIld Jaminalion. somclimcS cxhibiling

Fi~ 7. 8. CIO!>e'up of sharp ero
sional conlaet bel.... ecn Formation
AL6 and Ti11ne Group .. CSl o( Vj.
bele Sø; (d) dolomllc rafl from tlle
underi) Ing Andrte Land Group.
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Fig. 8. Faul! conlOCI bct ... ecn Eleonore Bay Supergroup (Andrte Land Group. AG) and Dc:n)nian sediments (Dev) as txjXlSCd along

soolhern Strindberg Land. Geologfjord. Height or cliffs c. 1000 m.

normal grading. Carbonalc deposilS arc mainly found in a
150 ro Ihiel;. inlcrval in tlle uppcr half of llle group (Fig.
\O) and consisI ef both limcstone and dolomilC. Parallel
laminalion. possibly of algal ongin. and large-scale
cross-bcdding arc prcscl"\'ed in the carbonalcs. Desieca-

tion crdCks arc widesprcad ~ ilhill Ihe group. both within
siliciclaSlic and carbonalc dcposils.

lbe athorst Land Group may be "Cparaled inlo three
fom13lions in lhe type arca: a lowcr formation wilh ap
proximalcly cqua\ amounls ef sandstoncs and more fine-

Fig. 9. Uppcr paR of Natllon.t
Laot! Groop (NG. Formation NU)
wilh COOlacl IO L}cll Land Group

(LGl as cxposcd 00 tlle eaSlem
coast or AlpeljOfd. KF: Kempc
Fjord formation (c. 600 m Ihid:):
ST: Sandenop F'ormallon: BB:
Scoehus Bjerg Formauon: KA:
Kap Alrrtd Formalion.
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grJ.ined deposils. showing a rough coorscning upward
lrend: il middle carbonate fonnillion: and an upper fonna
lion dominalcd by hetcrolithic sandstonc and mudstonc
deposits. Wilh local inlcrcal'llions of dolomilc Icnses and
sIreaks (Fig. IO).

8oun(/ari~s. nx: lowcr COntacl corresponds IO llle lower
cOlllacl of l!le Eleonore Bay Supcrgroup and accOf"dingly
is dcscribed abo\·c. Thc upper contacl throughoul the

region is placed where dark green Si1ly mudstones of thc
athorsl Land Group are ovcrlilin by a more lhan 500 m

lhick. monotooous socccssion of white wealhering sand

stones of l!le basal Lyell Land Group. Thc upper comacl
is transilional. fonning a 5-10 m Ihick coarscning up
wards unit in Ihe top af Ihe Nathorsl Land Group (Fig.
Il): however. al adiSlance lhe contacl appcars sharp
(Figs 6, 9). The boundary is well exposed in Scoresby
Land (Fig, 9), Lyell Land. Andree L100. Slrindbcrg Land
and in IIle Brt:deijord - Ardcncaplc Fjord region (!-ig.
12). In Canning Land the boundary bctwcen lhe NalhOTSI
Land Group and Ihe Lycl1 ullld Group is invariably a
lhrusl comae! (Caby. 1972).

Fmllla (lilli geologj('u/ uge. Eleven samples from lhc
NalhoTSI L1nd Group have bcen processed for acritarchs
(Vidal. 1976, 1979), Thc~ yielded SYIISI'/Illl'r;(/iflm sp.
and some carboniscd. nallcned sphacromorphs which
could bc ascribcd IO C. drcIIIl/r;s, Uowc'lcr, ncither of
Ihem are age diagnostic,

Deposilional ef/l·;rtJ/lmelll. Information regarding dcposi
lional sclling ofthe Nalhorsl Land Group is scarce. and al
presenl no dclailcd scdimcnlological analysis of the
group has been made. Caby & Bcnraoo-Sarfati (1988)
lenlalh'e1y proposcd a continenta1. mainly nu"ial origin
for tlle lowcr IWO inlcn'als and il shallow waler marine
origin for lhe upper inlcna!. For Canning land. Caby
(1972) suggestcd Ihal deposilion of IIle Nalhorst Land
Group may ha\c occurred on a \'asl dclta-plain or Oll a
shallow sublidal sllelf.

SlIbiJiI'isioll, At present lhc group is infonllally dividcd
into Ihree formalions: Fonnation NLI (corrcsponding IO
1m: 'Lower Arcnaccous - Argiltllceous Series"), Fom13
lion NL2 (corrcsponding IO the 'Calcarcous-Argil1aceous
Series') and Formalion NL3 (corrcsponding IO lhc 'Upper
Argilloccous - Arenaccous Series') (Figs 3, IO),

Fig. IO. Generolised sedunenlologicallog of lhe Nathorst Land
Group modifled from FrånLl, 1951. ~Ialler, 1971 and Cab} &
Benrand·Sarfau. 1988. For legend~ Fig. 5.

- .. - ...
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Fig. II. Iklail of ,harp boundary
belwc!.'n N;IIIlt:J.r-I Land and L)cll

Land Group... Ruler lal armw) IO
contact " 2: ni loog. NOr1hem L}cll
Land. JUS! .... 1.'\1 af Kap Alfred.

Petermann Bjerg Group

"""
Hil",on'. Thc scdimcnl3l')' succc..,ion exposed IO Ihe weSl
af Ine CClIlrnl mcmlllorphlc complcx amund PClcmlann
Bjerg (Fig. Il "a, disco\crcd in 1929 and named thI.'
'Pclemmnn Series' (Word ic & Whiuard. 1930). More
dctailcd studies of the 'Pctcnnann Series' wcrc subsc
qucnlly carricd out by Odell (1939. 1944). Huocr (1950)
and Wcnk & lIaIler (1953). Thl.' mQ:.1 comprchcn.'>ivc
~ludy of lhc 'Pelennann Series' so rar is Ihal af Wcnk &
Haller. T/lcy cSlllblbhcd the areal cxtcnl af the 'series'
and subdividcd il inl0 six units: lhe 'Myslcry QuanLilc

Series', thI.' 'Phylhlc Sene!.", IIle 'La)crcd QuanLJIc
Slale-Dolomltc Series'. thI.' 'Shouldcr Quanzite- Slate
Serie~·. lhe 'Sumnllt Quanzllc Ser;e~' and lhe 'Synclinal
Quanzllic Salxblooc·$halc Scric~' (I-Ig. 13).

Although separ.tlcd from the Eleonore Ba} Supcrgroup
sedimenlS IO lhc easl by the ccntral metamorphic com·
plex. carl} "orkers (Wordie & Whillard. 1930: TClchen.
1933: Odel1. 1939. 1944: l-tuber. 1950) a'sumcd a similar
agc for both the dcpo,it~ of tlle PClcrmann Bjerg Group
and Ihe Eleonore Bay Supergroup st.'<Iimenli> in lhe ccn·
lralljord zone. bul Wenk & Haller (1953) "ere llle firsl to
propose a more detailcd corrclalion bclween the two
areas. bascd on lilhological similarilics and lcclonic rcla-

Brædal

?eredef;ord
-""<-- .....~.. \ -' '..,

Fig. 12_ Conlxt bcl\lo~n N:uh()f";l Land Groop (NG) and L)dl Land Group (LO) ali e'JlO"OO along lhe nonhem shorc of Bredeljord.
1lIe ~ucces~ioneasl of Bra:dal eorresponds IO tlle 'Brædal Quanziles' of Sommer (195Th). HQ\\:Cv('f. II has been shown thai Il IS a
folded (Iroce of fokl uis.. f) and In\·cned pan of the N:lIhorsl Land and L)ell Land Oroops.



Fig. 13. Pre\ ioos arK! pre'ICl1llitho
,trJlIsrJphic $uixlivl$lon of the Pe
lennal1n Bjerl Group.
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tionships. The)' considercd the lower four unils to corre
spond to thc 'Ercmitdtll Series' 'lIld the uppcr two units to
corrcspolld lO the 'QUrlrtzile Series' (Figs 3. 13). Haller
(1971) rlJlpcars IO have discarded the name 'Petcmlann
Series' and dcscribcd the 'Pelernmnn succession' tiS

fooning pan of lhe emire Lowcr Eleonore Ba)' Group and
thc 'Qullrtzile Series' of the Uppcr Eleonore Ba)' Group
(Figs 3. 13).

In this papcr the Late Prccambrian sediments assigned
by Wenk & Haller (1953) to the 'Pelennann Series' are
delined as the Pelemlann Bjerg Group (Figs 3. 13) and
considered IO correlate with lhe Eleonore Bay Super+
group east of the metamorphic complcx (Wcnk & Haller.
1953: Haller. 1971: Henrikscn & Higgins. 1976: Higgins
et lIl.. 1981). This division is mainlained as lithologicaI
panerns found east and west of the cenlml metamorphic
cOOlplcx are not directly compambic and t~ prccise
condalion of unils is still ullCertain.

NlIme. After lhe prominenl mounlain Pctennann Bjerg in
the nunalak region weSl of Ihe centralmelarnorphic com
plex (Figs l, 14).

Type arca. Western Fr:.cnkcl Land and western Louise
Bo)'d Land (Fig. I).

TI,ickm'$$. The prcserved scdimenlary succession was
measurcd by Wenk & Haller (1953) IO rcaeh a maximum
thickness of 6300 m in the arca around Knækdalen (Fig.
l). Higgins et (1/. (1981) rccorded about 1300 m more of
lhe basal unit of Ihc group prcscrved in Louise Boyd
Land. sueh that lhe cumulmive thickncss of thc group in
the I)'pe area is aboul 7600 m (Fig. 15).

Distrib."ioll. 1lle group is 001)' prc~rved WCSI of the
cenlral metamorphic eomplcll.. It is widcly dislribuled in
western Frænkcl Land. Louise Boyd Land and Good
enough Land (Fig. I). Smal] remnants ate shO\o, n en the
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Fig. 14. Vie'" across NordcnskjQld GlclschL-r lo..-ards Fra::nLel Land showing Petermann Bjerg Group (Formalions PB3--5) willi

Pelermann Bjerg (2940 m) In bad.groulllJ. Heighl of c1iff- scctioo in mlddle ~rt af ptelUl'e IS aroond IJ(X) m.

- - ~

maps by Koch & Haller ( 1971) on Manin Knudsen Nuna
lakker. in J. L Mowind:e1 Land and in westemmost
AndrCc Land. bul lhese occurrences were Il()( found dur
ing GGU reconnais!>3nce in 1975-76 (J. D. Fridcrichsen.
personal communicalion. 1991).

Domillll/lllitfrofogy. 1be folIowing summary is based on
descriptions by Wenk & Haller (1953). Hal1er(1971) and
Higgins f'I lIl. (1981). l1le group consis!s af a succession
af while and yella,"" IO purpli~h wcathering quanLDSe
s;mdstonc units. allcmating Wilh blad:. greenish and pur
plish .....calhcring mudslOne unilS cOIllaining \'arying
amounts of sand!>lOnc :md l>iltstonc. Units mngc in thick
ncss from a few meIres IO approximalely 2000 m (Figs
I·t 15). The lower pan oflhe group consists of a 2000 m
Ihick sand!>tone unil. .....hich is followcd by a more lhan
1000 m lhick. rcl:lli\'cly finc-graincd mudSlone unit. now
tr•.lllsfonm:d illlo scricile·chlorite phylliics (Fig. 15). This
unil is oycrlain by a 1400 m Ihick sandSlone packagc
conlaining scatlered dolomilc-calcarcous lenses and
sIreaks (Fig. 15). The upper parI of Ihe group is morc
variable in lilhology. conlaining mpidly altemating unilS
of sandslone and l1ludSlone. The group has bccn slrongly
mctarnorphoscd. panicul:lrly in lhe lower pan. and in
many llreas has bcen convcrted imo mctascdimcnls. Con
scquemly sedimcnlary ~lruclUresand originallcxlures are
often poorly prescrved. Sandslonc unils, however, locally
reycal abunda111 large-scalc cross.bedding and cross
laminalion. wilh rippie marks and desiccalion cmcks
conlmonly prcscrved on bedding plancs. Thc mudslOne
unilS arc gcnemlly .... c11 bcddcd and dominalOO by hOr1
zontal lamination (Fig. 15).--

-~- ,
F......,-_-

.~~-=-:.

- .......;..
-- =-,~

F......,_ PBS
~--

~,;~

r:: :. - -. -
f ...",.,_ 1'9.

••«o F""",,_ Pll3
o
«••••<,
«•"r For", ••iotI PB2

.~- . ~

-:--:", .-
- F...",.,_ P8,

Fig. 15. Generahscd 'iCdlO"lCntologkal log or lile !'elennann
Bjerg Group. modirled rrom Wcnl & Hallcr(195J) and Higgins

tI ti/. (1981). r-or kgcnd sc:c Fig. 5.

Df'posiriOllal ,,1/l'iromtrf'II'. Therc cxists al present no in
lerpretation of ttlc deposilional cnvironmcnls of the Pe
tennann Bjerg Group.



Boundarit's. Thc lowcr ('ontact is placed whcre lhe lower
sandstone unit of thc Pelermann Bjerg Group overlies
middle Prolcrozoic melasediments of the cemml rneta
lllorphic complex (Fig. 16). TIle eontact is invarillbly a
dccollement zone. tmceable Ihroughout tlle region (Hig
gins el lIl.. 1981). 11le upper contact is eilher fault
bounded or erosive.

FClUna tllld W'oIog;ctll ligt'. No fossils ha\'c bccn found
within Ihc deposils of IIIe Pelennann Bjerg Gmup. and a
sc3f"("h for microfossils in the upper part of lhc group
provcd fruitless (O. Vid..l in Higgins el al., 1981).

Sltbdil'i~·it)". The Petem13nn Bjerg Gmup is divided into
six informal formations corresponding IO the units sug
gcsled by Wenk & Haller (1953) and temlCd Fomlations
PBI-6 in ascending order (Fig. 13).

Lyell Land Group
"CW

Hi5tOf)'. 11le Lyell Land Group corrcsponds to Ihc
'Ouartzile Serics' as dcfined by Kulling (1930) and laler
dcscribed in more dctail by Teicllen (1933). Katz (1952).
Eha (1953), Frankl (1953a. b), Sommer (1957a. b). Haller
(1971), Caby & Bertr,lIld-Sarfali (1988). Sonderholm et
tlf. (1989). Sunderholm & Tirsgaard (unpublished) and
Tirsgaard (in press). It is equivalelll to the Argardhsbjerg
Formation of Katz (1961) (Fig. 3).

Wenk & Haller (1953) and liaIler (1971) tentatively
eorrel:ucd the upper 2200 m of tlle Late Proterozoic
scqucnce found in IIIe PctemIann Bjerg region wilh tlle
lower part of tlle 'Quartzite $erics' (Fig. 3). Thc validity
of this com:lation is ullcenain as slratigrJphic pallems
found around Petennann Bjerg are not directly compara
bIc wilh lhoscoflhe Lyell Land Group in the cClltralljord
zone. Conscquelllly Ihe deposits of thc Pctennunn Bjerg
region are placcd in 3 scpamte group (scc Petennann
Bjerg Group above).

In Ihe area nonh of Ardcncaple Fjord. Sommer
(1957b) tentatively correlaled tlle so<allcd ·Br.edal
Quanziles' with the upper pan of IIIe Lycll Land Group
and thc lower pan of Ihe Ymer ø Group. However. this
succession was subscquently fOllnd IO bc iln invertcd
scction comprising the upper part uf the Nilthorst Land
Gmup and the 10wer pan of the Lycll Land GrollP (Fig.
12: Sonderholm I!t lIl.. 1989).

Lyell Land Group sediments were notcd on Ihc map of
Koch & Haller (1971) on Ihc nonh.easlem lip ofShannan
(750

), but this oceurrcnce was shown nl)( to bclong to
the Eleonore Bay SllpergroUP (A. K. Higgins. personal
communieation. 1988).
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Fig. 16. Lowcr conlact of Pelcnnann Bjerg Groop (rorm:lIions
PB3-4) v.ith ulder (Middle Proterozoic) mClasedimcntlo (ms) as
ellposed in lhc nonh wall of Knækdalen. weSlem Fra:nkel Land.

Thick sub-horil.omal Calcdonian granilc ShcCls (gs) occur in lhe
ullpcr pan of Ilte succession. In lhe 101'.·cr pan of Ilte ~lIccc:>sion

dip increases from "ery ~hallow IO dips of aboul 45°. such Ihal
tlte conl3C1 I'.·ilh Ilte oIder metasedimenls. I'. hlCh :ve paIe doe IO
numerous concortJam graniIie and pegmalitic "dns. appealS
0Il1) slight1) lInconformable. There are marlo.cd shear 7.0ne5 ;Il

tlte COIllacl, and Formalion PB3 appears IO thin e3-~lwards.

Hcighl of diff c. 1400 m.

Name. After Lydl Land where Ihe group is extensivcly
cxposed and well prescrvcd (Fig. I).

Type urea. Lyell Land. from Kap Alfred in lhe nonh IO
8crl..clius Bjerg in lhe south (Figs I. 17).

Thick"ess. The group reathes a maximIlIlI thickncss of
2800 m in northem Lydl LlIld amund Kap Alfred (Fig.
18). In lhe rC~1 of the cenlml !jord zone the totalthiekl1ess
\'arics from 2000 m IO 2500 m (KaI7.. 1952: Fr'.inkl.
I953a. b). A similar Ihiekness has been reponcd from IIle
area between Waltershauscn Gletscher and Wordie
Gletscher (Haller. 1971: Soodcrholm et al., 1989). AI
leasl 1500 m is exposcd in tlle Bredeljord - Ardeoc<lple
Fjord area (Sommer. 1957b). and a minimum of700 m is
found in ClIlning Land (Sonderholm & Tirsgaard. un
I)ublished).

IJistriblllioll. Thc group is widely distributed in Ihe area
bctween Wordie Gletscher and eenlml Seoresby Land.
The lower and middle parts of tlle group are also exposcd
in tlle Bredcljord - Ardcncaple Fjord region (Fig. 12). In
nonhem Canning Land the opper 700 m of Ihc group is
exposcd (Fig. 19: Caby. 1972: Sondcrholm & Tirsgaard.
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Fig. 17. Aenal phoIognlph of'\OOth
em L)'ell Land arouoo PollleJm Dal

in "OUlllem L)dl Land ..hov. ing tiK'
characlcn..uc OUICrop pauem of Ille
L)ell Und Group(LG). KF: Kempe
F)Of'd Rwmauon. ST S-lnJert<>p
Formatlon.8B 8eocliu.. B~ For
mallOfl. KA KdP Alfml rormaUon.
VS: Vlbcle ~I l'oonalton. SB'
SkJOldungebf:t: Fomwtion. TS Teu
feJ ..schlo-... FormalIon. YG: Ymer O
Group. ;\eri:1I phol(~ra['h 1I5lH. no.
5568. Copyright KOI1- 0i! Malnl..e1·
slyrcl-en. Dcnm.u1.; rcpro<lUl:.:d
with pcrml"lon A 871:200.

unpublishcd), Just nonh ol' lborg Fjord in SOUlhem
C:lI1ning Land a 600 m lhick remmmt or sundSlone :lIld
nludSlOnc is exposcd. bounded bclow by a raul! and wilh
uu erosional uppcreonlaet. Ba~ed 011 lilhologieal compar
isons. Caby (1972) lentativcly suggeslcd lhis IO corre·
sp<md IO lhe lowcr pan or the Lycll land Group.

On Kuhn ø li 650 ni lhick il>Olaloo succession or
~ndstoncand mudstone or presumably Prccambrian age
i.. pre'>Cned wlIhin a down-raultcd block (Fig. 20). This
sequcnce may possibly encompass Ibe lower pan or lhe
L)cl1 und Group. but il is al"O posslblc Ihat thc dCPOSllS
belong to lhc undcrlying Nathol")t Land Group (A. K.
tliggins. personal communication. 1988).

Oomimlfl' li/llOfogy. 1bc group eonsists or altemating
unib or whilc. brown and purple wealhering san<!stones
and dark green. brown or darl red weathcring silty mud
~toncs (Figs 17. [8). Thickness or thc unils vanes be-

lwcen 40 and 600 m. The units have li di~tincl tabular
geomelry und ean all bc lraced aeross mOSl or lhe outcrop
arC:I. fOnlling li lithological pat!Cnl which is rccognisabJc
from Scorcsby Lmd to Bredefjord. In Cmllling land the
pauern i~ pllnly obscurcd. bUl corrcl:ltion or units is
possiblc (Fig. 19). Thc group ha~ been subjected to a high
dcgrec or mClamorphism and is locally slrongly de
fonne<1. panicularly wilhin the low-cr part: M:dimcntary
.<.tructures are commonl~ poorly pre'iCl"\ ed. Thc sandstollC
unllS are donllnatoo by ....ell sonoo. fillC- IO mcdium
graine<1 quartzosc saooslone. w-ilh \Cl) smal! anlOUnts or
rnud~lonc. ScIS of planar and tcough crms-bcdding.
which nevcr execcd I m in heighl. arc dommant. wilh
parallel Jaminalion and rippie cross-Iammation bemg or
subordll1ate imponance. Desiccation crncks are common
within mosl or the sandstone units. Thc mudstollC unils
are dominatoo by parallellaminalcd silty mudstone. often
showing gr.K1ed rhylhmilcs a rew milli metres to ecnti-
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meIrelo lhick. which :m: intcrbeddcd wilh beds of sand
SlOnc 2 cm IO 2 m lhid.. Syncresi<; cracks are commonly

found on lx.'dding planclo.
SandlolOllC unil' arc lhid,clol in nonhcm Lycll Land and

lhm only slighlly loward<; lhe nonh. In conlrasllhey thin
rapidly lowards <;()Ulhem Lycll L:lOd and Scoresby Land_
\\ ,Ih a concomllanl IIlcrea.sc in Ihlclness of lhe mudslonc
umb. Sandslonc unllS are markedly Ihlllner in Cannmg

Land (Fig. 19).

Df'posiliOlwl enl'irOlllllf'lII. The L)ell Land Group mainly
rcprescnlS ,ilicid:lSIic marine ...helf en\ironmenlS. span
mng from 1M OUler IO mncr shelf. induding shorcface
dePOSl15. Sedimenis of thc mner ~hclf areas show mflu
ellCC of bolh Ildal currcnls and SlonnS. \\hlle storm depo
silion dommatcd OOlcr shelf areas (Sonderholm & lirs
gaard, unpubh'hcd).

FtJlml/ olld gf'Qlo~walu'{t'. ThinY-lhrcc samples from the
group ha\e bccn processcd for 3Cnlarchs. but apan from
one sample acrilarchs are )Carcc and poorly prescrved.
Large. blacl sphaeromorphs coold posslbly bi: ascribed
IO Chllllrlu cir("1I11lris. Onc loamplc from lhc uppcr pan of
thc group has yieldcd spccimcns of Kildi/lella cf. K.
Ilypt'rbouictl. ProW\phllUi(/illm cr. P. I}(l/ellijomlf', S/ic

IOsph(leridilml lop. and SWlsph(lt'ri(/;'1II1 sp. togelher wilh
possibie C. circllluris. The prescnee of Kildint'l/(l cf. K.
1I.\7H!roort'ica ,uggesls a Stunian age (Lale Riphean of
Vida!. 1979) for Ihe group. as Ihis lopccies is reslricled IO
lhc Slurtlan and Vcndian (Vidal, 1976. 1979).

HOIfIldllr;es. The boundary bctween Ihe Nalhorsl Land
Group and lhe Lycll L.'lOd Group is described abo\'c. The
uppcr boundary of lhe Lydl Land Group is placcd where
while sandslones or dark brown helerolilhic sandslone
:md llludSlOne dcposilS are sharply overlain by dark red or
purple fine- grained mudstones of Ihe Ymer ø Group
(Figs 21. 22). This cOTllact is widc1y and well exposcd
from Call1ling Land in lhe SOLLlh. throughoul llle celllml
fjord zone and as far :llo Wordie Glelscher in Ihe north.

SIllx/il·isiOf/s. The group is di\'ided inlO seven fonnalions.
corrcsponding IO lhe main sandslonc and llludstone units.
Thcse include from base IO IOP lhe Kempc Fjord. Sand
ertop. BerLclius Bjcrg. Kap Alfred. Vibeke So. Skjoldun
gebræ and Ihc Teufelsschloss Fonnations. The Kempc
Fjord and Sandertop Fonnallons correspond IO 'bed

group l' while lhc remammg uppcr rive fonnalions corrc·

Fi~. 18. Gent:nlltscd ~lInemologlcal log of lhe Lydl Land
Groop mcasured al Kap Alfred. I'IOI1hcm L)dl Land. For kgend

sec Fig. S.
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Fig. 19. Lyd! Land Group as ~xposed al mu) Bugt in nonhem Canning Land. The ronlact bct\l;ttn lhe NalhoPa Land Group INO)
and L)t'1J Land Groop IS 11 thrust (f·T). and mHlOC" (auIling (f) Oct'urs In IIle: §CCljoo (3fTO\\ <; indic:atc poilKS af corn:lauOfl X~<; lhe
(aull). Hcighl of clirr<; In lefl part af piclore "c. 400 m. VS: Vibde 50 formation. S8: SljOldungebr.r Furm:alion, YG: Ymer O

spond IO 'bed-groups 2-6' (Fig. 18: Sondcrholrn & Tirs
gaard, unpublishcd),

Ymer ø Group
new

IIistor)", 11le slrongly variegated rocks of lhe Ymer ø
Group bclong IO thc 'c1a'isical" pan of ItIe Eh:onorc Bay
Supcrgroup: il was. in pan. rocks of (his unil which werc
~ribed by Toula (1874) and Lcnz (1874), Thc group
correspoods IO (tie 'Muhicoloured Series" of ItIe Upper
Eleonore Bay Group (ef, I'laller. 1971: Hcnrikscn & Hig
gins. 1976) and IO thc Brogcldal Formation of Kal:Z

(1961) (Fig. 3). More dClailcd dcsc.'riplion, af Ihi<; unit
have bcen given by Katl. (1952). Eha (1953). Fr'Jnkl
(1953a. b). Haller (1953). Sommer (1957a). Cnby (1972).
Caby & Bcrtrand-Sarfmi (1988). S"ndcrholm I't al.
(1989), Sondcrholrn & Tirsg:lard (1990) and Sondcrholm
& Tirsgaard (unpublishcd).

Sommer (1957b) corrclalCd pans af his 'Brædal
Quanl.ilcs· in lhe Ardeneaple Fjord region wilh.1le Ymer
ø Gmup. bul Ihis succession has bcen shown to bc an
invcncd sequcnce of llle Nalhorst Land and Lycll Land
Groups (Fig. 12: Sonderholm el ul.. 1989).

Nlllll~, Aner Ymer ø .... hcre ttle group is cXlcnshely and
....ell cxposcd (Fig. 1J.

Fig. 20. I'ossible Lycll Land Group dcposilS on nOrlll·westcm Kuhn ø al Bastian Bugt. Thickncss of SCClion is c. 650 In anli possibly
shows Kcmpe Fjorll Formation (KF). Sandenop Fomlalion (ST). Berr.dius Bjerg Fonnalion (BB) and Kap Alfn.--d Formation (KA).
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Group. lbe Tcufel»ehloss FormallOll .... hich forms IIle top of lhe L}'cl1 Land Group lA an:as north of ScgeJsillsLapel FjOI'd is not

present in Cannin! land.

Fig. 21. Boundary (dashed) be
(""cen IIle Lycl1 Land Groop (LO)
and lhc Ymer ø Groop (YO) ns

e:c.posed on soulhcrn Ymer 0 (Al
aod aloog thc cliffs uf Ber/e1ius
Bjerg. soothcm Lyell Land (B).
NOle that llle dan.cr "e:uhering IOP
of Ine Teufels$Chloss Formation
(TS) on Ymer ø i~ not ~sent in
IIle '\OUthem n:gl()(l around Bert.e
lius Bjerg. ThlClness of Teufels
schloss FormallOIl IJO m Oll Ymer
ø. 80 m lU Bcrl.clius Bjerg.
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Flg. 22. [ktail of ~harp conlacl be

n"ten L)dl L::md Group (LO) and
Ymer O Groop .'GI. ,,"ale-bar
show" 1 III

T\f}(' anm. Along the soulhcm coaSI of Ymer 0. \\hen:. all
ronn3l1on~ of lhe group arc .... ell cxposcd in Slccpl) dip
ping beds (Fig. 23).

TlIid..n~ss. The maximum Ihidnes\ of IIle group i" on
Ymer O \l.here il re3Chc" 1200-1300 m (Fig. 200k Eha.

1953: Sondcrholm & Tirsgaard. 1990). In lhc rest af IIle
oulCrop area. IO tlle llOnh and sotllh. llle group aUains
Ihid,nc\!iC\ 0(900-1000 ni (Kalz. 1952: Fr,,"k!. 19533.

I-'g 21 T)pe locahl) ('If thl" YnJeT () Group Oll lhc \OUlh coæ,(

ul Ymer" :1I"n~ Anlan:\I~ Sund Hel!!hl ('1 ~;a~lem 1TI0l.lnlain
"t 1::!5(J m. l'hc form..llOll~ uf Ihc Ymer O Group;tI'C lrom
ha'oC 111 Inp Kap Pete~n" FnrmatlOll (KP, .... llh S">ililcdal
Membcr. SD. Oll lop), AnIarelI<: Sund f"Ol'l11allllll fASI. Tåilef
.tC1d FormallOIl (TF). R>Ileri..nægl~n FormaIlOO (RKI, S"iki
,aglen Formation (SK) and Blsabclh 8jerg f"t,lllT\OlIlOll fEB).
To lhl" ca."! lhe L)ell Land Group (lO) .... uh S"JOkIunilcbræ
(581 and Teurel.'>SChlos~ (TS) FormaliOll~ i~ ....ell exposed.
F()rnt.l\lon~ ALl~5 of IIle Aodree Land Group occur IO IIle

.... e'l.

b: Sommer. 1957a). [n Canning Land a rmmmum Ihid.
ncs" af 900 In ha.:. bcen reponc<l (Sonderholm & Tirs
gaard. unpubli,hcdl.

DwribllllOIl. The Ymer O Group is ",ddy c'tpo-.ed from
Canning Land in the soulh. throughoul IIle central fjord
zone IO Wordic Gletscher in thc nonh. On Wtllhem Uoch
Metier Forland. e\Cn runher to tlle nonh. <;orne i'iOlalcd.
~mall :md incomplctc oulCrops 31<.0 tX'Cur (Fig. I): the)



wcre previously dC'i(:ribed as fonmng pan of lhe Andrte
Land amup ("Lime\IOne·Dolomltc Series' of Sommer.
1957b) bUl are no.... recognised as pan of Ihe Ymer ø
Gmup (Sondcrholm et lIl.. 1989).

Domllwlllllthofog\ 1be strongl) "ariegaled rocks ofthe
Ymer O aroup compme :>ix 60-290 m thid. ionnalion,
con:>lslmg of darl gre,. Ol:>t) bro.... n :md red slllcicla:>lic
mud<,tonc and .san<hlOnc. darl gre) IO blad hme~tone,

and .... hllC, }cllo.... and browmsh red dolomilc {Fig. 2-1).
The lOllocmlOst fonnalion mainly consisls of darl red IO
brownish siliciclaslic, panially c:.1careou<" hori/onlally
lamin:llcd IO Icnticular beddcd "andy mud,tone, .... ilh lo
cal Jargc--.cale channclliscd sJump slructure\. TIlc re
mainmg pan of Ihe group. apan from Ihe uppel1JlO<;l
formalion, consisIs of ahernating darllimcSlOoe and \'ar
lously coloured dolomlle. 1be dark Inneslone ,:omprises
thin IO medium .... a\y-bedded. massi\e and algally lami·
naled limeslone wilh abundanl soft sedimenl slruclures,
Chen and rcsedimcnled and SIUlllpcd horizons are COlll
mon. Currcnl-induced slructure, ure locally presenl al
cenain Ic\c1s wilhin Ihe dark lil»c'lone fonnalion<;.. 1bc
dolomilC fonnalions comprisc .... hitc. mainly algal bio
SlrolllCS and primarily brownish n..--d and yellow, medium
beddcd. parallellaminatcd sihy OOlolutitc.1bc lauer con
tains conSPICUOI.IS spedled horizons wilh green. red and
white ealcite nodulcs and contoned bands of .... hite eal
die. In IIle nonhem pan of the fjord region, complex
algal mound struclures up to 80 m lhick and 250 In wide
and large-seale stump scars arc alw presenl ""ilhin Ihis
unil. The Uppennosl fonnalion of lhe group is characler-
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iscd by a disllnCli\c alternalion of darl siliciclaslic unils
and brighl paIe yellow IO orange dolomite umls. The
,ilidcla<;.\ic deposits consi,t of slad,cd coarsening up-
ward sequence~ ranging from finely laminalcd llludSlone
IO Ihicl fine- IO coaNe-graincd S3nd'Ione lxxiles .... ilh a
lenlicular geomcll). The dolomilc UlUI' are dominalcd by
Slromalolilic hlostrome.. and biohcml~.

OefHJ5itimllll f'lIl"irotlll,ellt. The Ymer O Group rcprc-.ent.s
:l .... ide mngc ofdepo"tional en\ironments spanning from
~iliciclasliL' basinal and .slopc dCPO"lh o\er carbon:Jle
~Iopc, oUlcr-,hclf and ~ho:J1 (kpo.sil" lo lllller-"helf ~dic

iclaslic and carbon;llc dcposih. A ..... ide~pread interludc of
C\aporillc .sulphate dcpo.silion has aha been rccogni\Cd
(Sonderholm f'f al.. 1989: Sonderholm & Tirsgaard. uno
published). Thc deposlls rcprescnll .... o significant phascs
of shelf progradalion Induccd by major lran.sgrcssi\e
e\enlS at the base and in Ihe nllddle ofthe group (Sonder
holm & Tirsgaard, unpublishcd).

fJmlfldal'ies. The lower boundary wilh Ihe Lycll Land
Group is de<;.eribcd above. Thc boundary belween Ihe
Ymer ø aroup and lhe o\erl)'ing Alldree Land Group is
sharp and generally placed at llle abrupl change from
,ello.... and red. rcccssi\c weathenng Inlcrbcdded 0010
mile and siticiclastlc mudstone to c1iff-fonning. yellow
weathering dolomilc which rapidly grades inlo dark grey
wcathcring lunestone (Figs 25, 26).

KalZ (1952) placcd lhe boundary slighlly higher. a.s he
also includcd lWO limeslone unil.s (lhe 'Grel' Band' or
'Graues Band' and Ihe 'Slripey Yellow Band' or 'adb-
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Fig. l·t Gcnerahsed composIle <;c(hmcmologiC1lJ lo! of ItIe
Ymer O Group. r-or legcod scc Fig. 5.

gcslrciflCS Band') in Ille IOp pan af hi~ cquivatcnt Io (he
Ymer ø Group. Thc:.c lWO units wcrc assigncd IO 'bcd
groups l-la and 14b' (now lowcr pan af FOnllalion ALL
Andrcc L'lIld Groop) by Sondcrholm & Tirsgaard (1990).

FtlIl/llI (lild ge%giml ligt'. Fiftccn samples from lhe
group have been processcd for microfos~ib. bUI only IwO
yielde<! idcntifiablc maleri:!l. Fi,c taxa were rccovcred:
ClIlIaria cirmlaris. I'lemsp,enllop.fimo,pllll.' er. I~ del/si
COrOlllltll. SI;CIO.VJ!lo('r;(1i1l1ll sp.. S.Wtfl1lmeridilllll sp. and
TracllyslJll(lerillilllll 1{'I'is. Ho.... c\cr, Ihis asscmbfagc only
indicalcs a general ulle Protcrozoic age (Vida!. 1976.
[979).

Taxonomic ~ludiC'> af slrom:llolilcS from thc Ymer ø
Group in Canning Land ha\(~ re\ealed a di\erse assem
blage. and four new taxa have been described (lknrand
Sarfali & Caby. 1976).

Sulx1il"isiOlIS. The Ymer ø Group is dhided inlo six
fonnations .... hich. from boltom to 10p. are: tlle Kap Pe
tersens. Antaætic Sund. Tågcljeld. Ryncrknægtcn. Skild
vagten and Elisaoclh Bjerg N,mlalions (Fig. 24). 1be

Kap PctcrsCns Formation corresponds to 'bcd·groups 7
and 8' of thc 'Mullicolourcd Series' while thc upper rive
formations correspond IO 'bcd-groups 9-13' (Sonder
holm & Tirsgaard. unpublished).

Andree Land Group
new

Hi.Vlor)'. The Andree Land Group corrcsponds IO the
'Limestone·Dololllitc Series' as initially defined by
Teichen (1933). and IO lhe Nokkcfossen Fonnation of
Kalz (1961) (Fig. 3). More dClailcd lithological dcscrip
lions arc given by Schaub (1950). Poulsen & Wienberg
Rasmussen (1951). Kalz (1952). Eha (1953). Friinkl
(I953a. b). "Ialler (1953). Sommer (1957a). Caby (1972).
Caby & Hcnrund·Sarfali (1988), I-Icrrington & Fairchild
(1989). Swel! & Knoll (1989). H3mbrey N al. (1989).
Sonderholm N (Il. (1989) and SondcrhoJm & Tirsgaard
( 1990).

Sommer (I957b) corrcl3ted lhe outcrops on southem
Hochstcller Forl:md Wilh the Andrec L:md Group, How
ever.thcse dcposits havc bccn shown IO bclong IO parts of
lhe Ymer ø Group (Sonderholrn el lIl., 1989).

Name. From Andrt.te und.

01H! lIre(l. The easlem tip of Andric Land whcrc lhe
group il> fully dcvcloped. c3sily acccssiblc and .... ell de
scrihed (Figs I. 2).



Fig. 25. BoundlU)' bell.een Ymer
ø Group (YG) and AlKlrte Land
Group(AG. Formalions ALI-J) al
tlle type locahlY al Alllarctic Sund.
EB: Elisabeth Bjerg FormalIon
(300 ni IhlCl.. ). SK: S~lIdvaglen

Formalion.
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TIlicklless. In the cenlr;ll !jord zone. thieknesscs bclween
900 and 1500 In have bccn rcponed (Fig. 27: Kalz, 1952:
Fr'Jnkl. 1953a. b: Eha. 1953: Sommer. 1957a: Herringlon
& Fairchild. 1989). A minimum thickness of900 m has
bcen rcportcd from Canlling Land (C:lby. 1972). Thick
nesses in ellcess of 1500 m have bcen rClxmed from
SteIlO Land and Payer Llmd (Haller, 1971: Sunderholm el
(Il.. 1989).

IJistribllliOIl. TI1C group erops out elllensivcly bclween
nonhem Seorcsby L:md and Wordie Gletscher. Pans of
the group are also found in Call1ling Land to the soulh :lnd
Payer Land to the nonh (Fig. I: Teichert, 1933: Hambrey
eJ al.. 1989). The occurrcnecs of the group on C. H.
Ostcnfcld Nunatak rcponed by Teichen (1933), Haller
(1971). Koch & Haller (1971) and Frykman (1979) ha"e
now bccn recognised to be boIh Tillitc Group .scdimelllS
and Lower Cambrian earbonates (H:lmbrcy et 0/" 1989).
The outcrop on soulhem Hochsteuer Fortand reporlcd by
Sommer (1957b) is now placcd within tlle Ymer 0 Group
(Sondcrtiolm el al.. 1989).

Duminlllrl lillln/og)'. The folIowing dc~riplion of the
Andrec Land Group is mainly based on summarics by
Haller (1971) and I-Icnrikscn & Higgins (1976) with
same additional data from Herrington & Fairchild (1989).
Sonderholm el a/. (1989), Swetl & Knoll (1989) and
S~lllderholm & Tirsgaard (1990). TIle main pan of the
group eonsisls uf 8Q-400 m Ihick units of gcnerally dark
grey to black, thi n, wavy·bcdded. somelimcs shaly lime
stonc. Wilh lwO interclllations of 50-80 m thick units of
white or bright orJ.nge·red massive, stromatolitie or pisal
itic dolornite (Fig. 23) locally showing strong imrafor·
mational brecciation (Fig. 27). In the lower pari of the
group. the d"rk limestones contain abundanl intmfonn:lt
iona!. strongly crosive. matriII supponcd eonglomerates
10-80 cm thick, while pisolitic limcstoncs or dolomites.
orten fonning labular units. are common in the middle
part of thc group. The uppennosl pan of the group com
prises a 160-220 In Ihid; unit of variegatcd biluminous
dolomilic shale. which locally is slumpcd and disruptcd
to form breccias. lind a unit of dark calcarcous shale and
dolomitic limestone up to 80 m thick (Fig. 27). Thc
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Fig. 26. Delail uf houndary be
t.... een Ymer ø Group æR) :H1d
Andrec Land Group (ALI). enClf
clcd pcl'olln fur 'oC:lle A Cemral
Ymer O .... herc mod'lone~ fonuml!
top uf EIi-.abcth Bjerg FlIrmallun
IERI are UH:rlam b) mOlll1dy (m)
<.lromalolill{" dolomIle B Cenlral
Smoobcrg Land .... herr C'aledunian
lhru~l1ng ha\ oct'um:d .... l1hm l/le
boundary modMOI1C\ (nole lir <k

fonTlClJ bfikhn~ and rotaloo bloch
bc,,& l/le perwn).

lilholoyics and Ihickncl>!>C' of Ihc formations wilhin lhe
group, Cl>pcci:llly the dolornilic lInib. are more change
able Ih:," in thc uuderlying Lyell Land and Ymer ø
Group~.

OefJO!ii/imwl t'lIIirmmrell/. The Andree L:,"d GrollP re
present' carbonall' platform cnv,ronnlCuls r:mging from
~lopc IO supr.Jtidal. locally evaporilie selting~ (Hcrrington
& Fairehild. 1989: ~llldcrholm & Tirsgaard. 19(0). In
the lo-wcm'K)',t pan of lhe group lo-w-encrgy subtidal sel

lings. periodically inOucnced by 'lorm~. dominale. MOSl
of the rel11ilining p:lrt of the group ~how~ c\idcnce of
high-.cncrgy \lIblidill tO coa~lal dcposilion. Local evapor
itic cnvironmCllls arc ,uggcl>lcd by the preM:llCC of pos
siblc dissolution collap!>C breeeias. The uppcnnO'1 pan of
lhe group aeeulllul:llcd IO il slopc environmcnl. as repre
scnlcd by pcriplatfoflll ocne. turbidites and ~lull1p dcpos
its. 1llcse dcpo~,ts are locally o\crlain by sednncnlS of
~ballow ~ulNidaJ origm.
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Boundaries. The boundary between the Andree Land
m

TILUTE 1500

Group and the underlying Ymer ø Group is described
GRQUP

above. The upper boundary conforms with the top of the Formation Al 7

Eleonore Bay Supergroup, also described above.
1400

Pauna and geological age. A lotal of 43 processed sam-
ples from the Andree Land Group have produced abun- Formation AL 6

dant microfossil material. Twenty-four samples yielded a
total of 15 taxa: Chuaria circularis, Kildinella hyperbo-
reica, K. sinica, K. vesljanica, Proto5phaeridium lacca-
tum, Plerospermopsimorpha? densicoronata, cL Slictos-
phaeridium sp., S. verrucatum, Synsphaeridium sp., Thu-
ruchanica sp., Trachysphaeridium sp., T. laminaritum, T.

lau/eldi, T levis, and T. timo/eevi (Vidal, 1976, 1979).
This assemblage is interpreted as Sturtian in age (Late
Riphean of Vidal, 1979).

In addition, ditlerent cyanobacterial assemblages (mi-
crofossil assemblages) have been described from the An- "00

dree Land Group (KnoU et al., 1986a; Green et al., 1987,
1988, 1989), and taxonomlc studies of stromatolites have
been carried oul in Canning Land (Bertrand- Sarfati & Formalion AL 5

Caby, 1976).

Subdivisions. The Andree Land Group is divided into
Q.

:o
o

seven informal formations corresponding to 'bed-groups
c:

"o
14-20' of the 'Limeslone-Dolomite Series'. The forma- z:s
tions of the Andree Land Group from base to top are ,~

c:

termed Formalions ALl-AL7 (Fig. 27). At present it o
z

'"seems premature to erect a formallithostratigraphic sub-
division as problems concerning the actual stratigraphic
position and distribution, as well as the nature of the 600

major dolornitised units (Formations AL2 and AL4),
have yet to be unraveUed.

Formation AL 4

Formation AL 3

Formation Al2

Formation AL 1

Fig. 27. Generalised composite sedimentological log of Andree
Land Group, modified from Katz (1952), Frankl (1953a) and
Herrington & Fairchild (1989). For legend see Fig. 5.

YMER 0
GROUP egl.



Corre1ation with other areas in the North Atlantic region

In the North Atlantic region extensive basin devel
opment was initiated 800-900 Ma ago and continued to
evolve until Ordovician time. Tectonic activity accompa
nying basin formation was related to the disintegration of
the Late Precambrian supercontinent (Piper, 1982) and
the subsequent creation of the lapetus Ocean (e.g. Har
land & Gayer, 1972; Winchester, 1988). Evidence of Late
Proterozoic basin formation comes from thick succes
sions of siliciclastic and carbonate sediments preserved
within Svalbard, northem and southem Scandinavia, the
British Isles and North and East Greenland (Figs 28, 29).
These deposits are often assumed to have been laid down
along the margins of the lapetus Ocean (e.g. Harland &
Gayer, 1972), or within ensialic basins forrned during
initial crustal extension prior to the actual formation of
the lapetus Ocean (e.g. Winchester, 1988; Harland et al.,
1992).

Glacigenic deposits of Vendian (Varanger) age overlie
most of these Late Proterozoic successions (e.g. the Til
Iite Group in East Greenland) and form important marker
beds, constraining the upper age of the underlying Late
Proterozoic deposits (Fig. 29; Hambrey, 1988; 1989).
Precise dating of the often very thick Late Proterozoic
sediments is, however, poor due to a paucity 01' isotopic
age determinations and low age resolution of preserved

microfossil assemblages. Combined with high degrees of
metamorphic overprint and deformation this makes more
detailed comparisons between the areas difficult.

The more extensive'Late Proterozoic deposits, com
monly assumed to have forrned within the same major
basin and concurrent with the deposits of the Eleonore
Bay Supergroup, are briefly discussed below and com
pared with the succession in central East Greenland.

The succession which shows the greatest lithological
similarity to the Eleonore Bay Supergroup is part of the
Hecla Hoek sequence in eastern Svalbard (Figs 28, 29).
These two successions show much the same sedimentary
evolution, lack major stratigraphical breaks and attain
approximately equal thicknesses (Harland & Gayer,
1972; Harland, 1985; Harland el al.. 1992). The glacial
deposits in the two areas are also very similar (Hambrey,
1989). The dose relationship of the two Late Proterozoic
successions is further suggested by chernostratigraphic
analysis (Knoll el al., 1986b) and microfossil assern
bIages (Vidal, 1985; Green et al., 1989; Swett & Knoll,
1989). Consequently it seerns reasonable to consider the
two successions to have forrned within a once contiguous
basin and that eastern Svalbard was positioned very dose
to central East Greenland during the Late Proterozoic
(Harnbrey, 1989).
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Fig. 28. Outcrops of Late Protero
zoic basins in the North Atlantic
region and adjoining areas. EB:
Eleonore Bay Supergroup; HF: Ha
gen Fjord Group; HH: HecJa Hoek
succession; RP: Russian Platform;
SP: 'sparagmite' deposits; TGA:
Torridonian succession, Grampian,
Erris and Appin Groups; VTB:
Vadsø, Tanafjord and Barents Sea
Groups. From Winchester (1988).

In eastern North Greenland approximately 1000 m of
marine shallow-water deposits of Late Proterozoic age
are preserved, comprising the Hagen Fjord Group (Figs
28, 29). This succession shows a vertical evolution simi
lar to that of the Eleonore Bay Supergroup, passing from
silicic!astic shelf deposits into extensive carbonate plat
form deposits (Clemmensen & Jepsen, 1992). Based on

lithological similarities the group may be assumed to
represent a northern equivalent of the Eleonore Bay Su
pergroup, having forrned either in the same or in a bor
dering basin. There is, however, some doubt concerning
the age of the Hagen Fjord Group. It may span the time
from Sturtian to late Vendian (Ediacara) with a major
hiatus spanning at least the Varanger Epoch, or it may be

S. Norway
BarenIs Sea

N. Norway
Caledonides Caledonides

(J) U. Hedmark Løk viksfjell Vestertana
c Group Group Groupo.;;; •(J) ... • • • • ...
(J)

Cl>
Tanafjord"u Group

~
(J)

'" L. Hedmark
E

Bar ents Sea

O>
Group Group

Vadsø
lO Group:u
C- ?

-<Il

'\I
? I

,

Fig. 29. Late Proterozoic corre!ations in the North Atlantic region. Mod
ified from Winchester (1988) with additional data from Hambrey (J 988),
Rice & Townsend (1991) and Sønderholm & Jepsen (1991).
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enlirely post-Varanger. Currently, neither possibility can
be excluded and thus a finn con'e1ation between the
Hagen Fjord Group and the Eleonore Bay Supergroup
cannot be made at present (Sønderho1m & Jepsen, 1991).

Late Proterozoic deposits are found in northern Scan
dinavia (Figs 28, 29; e.g. Føyn, 1985; Vidal, 1985; Gayer
& Rice, 1989). These include the Vadsø and Tanafjord
Groups and most of the Barents Sea Group. Based on
acritarch assemblages these units can be considered coe
vaJ with the upper part of the Eleonore Bay Supergroup
(Vidal, 1985). The Vadsø and Tanafjord Group together
reach a thickness of c. 2500 m, most of which consists of
siliciclastic sediments. Carbonate deposits are only found
within the uppermost part of the succession (Føyn, 1985).
Isotopic ages from the basal mudstones of the Vadsø
Group reveal an approximate time of deposition of 810
Ma (Føyn, 1985). The Barents Sea Group is 9000 m
thick, of which apparently only the lower 7000 m is of a
pre-Varanger age (Vidal, 1981). The lower part is dom
inated by siliciclastic deposits, with carbonate deposits
developed within the upper 1000 m (e.g. Føyn, 1985).
Glacigenic deposits are nol found within the Barent~ Sea
Group (Føyn, 1985).

It has generally been assumed lhat the Vadsø and
Tanafjord Groups were formed in a basin originally
widely separaled from the Barents Sea Group basin, but
now juxtaposed to each other by lateral movements along
the TrolltJord-Komagelv fault (Johnsson et al., 1978;
FØyn, 1985). The relationship between these basins and
the Eleonore Bay Supergroup basin is at present uncertain
as similarities in depositional environments and lithology
are not obvious. Although all three successions show a
characteristic increase in proportion of carbonate towards
the top, this need not indicate any close relationship, as it
seems to be a world-wide trend during the Late Protero
zoic (e.g. Roberts, 1976). In contrast the Eleonore Bay
Supergroup is considerably thicker than the northern
Scandinavian successions and seems to record more con
tinuous sedimentation (Føyn, 1985). Recently, however,
Rice & Townsend (1991) have suggested that rocks ofthe
Barents Sea Group stratigraphically underlie the upper
most part of the Vadsø Group on the same side of the
Trollfjord-Komagelv fault, and that stratigraphic correla
tion is possibie across the fault. lf it is found that the
Barents Sea, Vadsø and Tanafjord Groups form a strati
graphic continuity, this may open up for new perspectives
in the correlation of Late Proterozoic rocks in East Green
land and northern Scandinavia.

In southern Norway, 3000-5000 m thick Late Protero
zoic successions are present in the 'sparagmite' region
(Figs 28, 29) within a series of NW-SE trending rift
basins created during the initial formation of the lapetus
Ocean (Bjørlykke et al., 1976; Kumpulainen & Nystuen,

1985; Nystuen, 1987; Nystuen & Siedlecka, 1988; Vidal
& Nystuen, 1990). Deposition was initiated 800-750 Ma
ago (Nystuen, 1987) and was accompanied by tholeiitic
magmatic activity (Kumpulainen & Nystuen, 1985). The
depositional style within the 'sparagmite' basin differs
considerably from that found in East Greenland. Most
'sparagmite' basins were dominated by coarse-grained
continental deposits with deposition slrongly intluenced
by tectonic activity, while shallow marine deposits only
occur in the upper part. In East Greenland deposition was
far more extensive and occurred on a vast and contin
uously subsiding shelf, and lhere is no evidence within
the Eleonore Bay Supergroup of magmatic activilY. The
conspicuous differences between the 'sparagmite' suc
cessions and the Eleonore Bay Supergroup suggest that
the deposits mUSl have formed within separate basins
subject to very different geological conditions.

In the British Isles, Late Proterozoic successions are
extensively preserved in Scotland and Ireland (Figs 28,
29). These include the Torridon and the Sleat Groups, the
Erris and Grampian Groups and the Dalradian Super
group of which the latter three are considered to have
been deposited during the opening of the lapetus Ocean
(Anderlon, 1985; Winchester, 1988). A possibIe correla
tion between the Torridon and Sleat Groups and· the
Nathorst Land Group has been suggested by Winchester
(1988). The age of both the Torridon and Sleat Groups as
well as the Nathorst Land Group is currently highly
uncertain (e.g. Vidal, 1979; Slewart, 1988; Winchester,
1988), and there are no conspicuous similarities in Iilhol
ogy or depositional environments to support this conten
tion. The Appin Group, however, is overlain by Vendian
glacial deposits (Fig. 29; Hambrey, 1983; Winchester,
1988) and together wilh lhe underlying Erris and Gram
pian Groups must be considered coeval with part or the
whole of the Eleonore Bay Supergroup but not part of the
same depositional basin. Sediments are dominated by
siliciclastic continental and marine deposits, with thin
carbonate units present in the upper part of the Appin
Group (Wright, 1988). The accumulated thickness of the
two groups is in excess of IO 000 m. The depositional
style within the Grampian and Appin Groups, however, is
different from that of the Eleonore Bay Supergroup as
sedimentation occurred within fault bounded basins and
was strongly intluenced by tectonic activity (Anderton,
1985; Winchester, 1988; Wright, 1988).

Late Proterozoic deposits containing Vendian (Varan
ger) glacial deposits and older Riphean (and Sturtian)
successions are also widespread along the northem edge
of the Russian Platform and along the Ural Mountain
range (Fig. 28; Hambrey, 1988). These sediments include
both siliciclastic and carbonate deposits. However, few
sedimentary details are available and ages are generally



poorly constrained (Vidal , 1985; Hambrey, 1988). It is
generally assumed that these deposits formed in relation
to the disintegration of the Late Proterozoic superconti
nent (Piper, 1982), but their exact relation to the North
Atlantic deposits is currently uncertain.
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