
Stratigraphy and depositional history
af the Upper Palaeozoic and Triassic
sediments in the Wandel Sea Basin,
central and eastern North Greenland

Lars Stemmerik and Eckart Håkansson

A lithostratigraphic scheme is erected for the Lower Carboniferous to Triassic sedi
ments of the Wandel Sea Basin, from Lockwood ø in the west to Holm Land in the
east. The scheme is based on the subdivision into the Upper Carboniferous - Lower
Permian Mallemuk Mountain Group and the Upper Permian - Triassic Trolle Land
Group. In addition the Upper Carboniferous Sortebakker Formation and the Upper
Permian Kap Kraka Formation are defined.

Three formations and four members are included in the Mal1emukMountain
Group. Lithostratigraphic units include: Kap Jungersen Formation (new) composed
of interbedded limestones, sandstones and shales with minor gypsum - early Mosco
vian; Foldedal Formation composed of interbedded limestones and sandstones -late

. Moseovian to late Gzhelian; Kim Fjelde Formation composed of well bedded Iime
stones - late Gzhelian to Kungurian.

The Trolle Land Group includes three formations: Midnatfjeld Formation com
posed of dark shales, sandstones and limestones - Late Permian; Parish Bjerg
Formation composed of a basal conglomeratic sandstone overlain by shales and
sandstones - ?Early Triassic (Scythian); Dunken Formation composed of dark shales
and sandstones - Triassic (Scythian-Anisian).

The Sortebakker Formation (new) is composed of interbedded sandstones, shales
and minor eoal of f100dplain origin. The age is Early Carboniferous. The Kap Kraka
Formation (new) includes poorly known hematitic sandstones, conglomerates and
shales of Late Permian age.
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Denmark.
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Introduetion

The Iithostratigraphic scheme proposed here encom
passes all sediments of Carboniferous to Triassic age in
the Wandel Sea Basin from Lockwood ø in the far west
to Holm Land in the south-east (fig. 1). The stratigra
phic scheme is aresult of the fieldwork carried out in
1978 and 1980 in the Geological Survey of Greenland's
mapping programme in central and eastern North
Greenland (Henriksen, 1981).

A preliminary Iithostratigraphic scheme was erected
by Håkansson (1979) after mapping the sequence in
eastern Peary Land. The present embracive scheme is
based on the subdivision proposed by Håkansson (1979)

Rapl'. Groulcmds gt'ol. Undt'fJ. 143. 21-45 (/989)

into the Upper Carboniferous - Lower Permian Malle
muk Mountain Group and the Upper Permian - Triassic
Trolle Land Group (fig. 2). Major additions to the
scheme of Håkansson (1979) are the introduction of one
new formation, and four new members in the Mallemuk
Mountain Group (fig. 2). Furthermore, the Sortebakker
Formation (fig. 2) is erected to cover a lower Carbon
iferous sequence of continental sediments underlying
the Mallemuk Mountain Group in southern Holm Land
and the Kap Kraka Formation (fig. 2) is introduced to
include an Upper Permian continental sequence in the
Harder Fjord Fault Zone near Midtkap (fig. 1).
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Fig. 1. Map of eastern and central North Greenland showing distribution of the major lithostratigraphic units and position of
major fault zones.

Previous work

Upper Palaeozoic sediments were first discovered in
eastern North Greenland by J. P. Koch and A. Wegener
during the Danmarks Expedition in 1906-08 (Nathorst,
1911; Gr6nwall, 1916). an the basis of their material
Nathorst (1911) assigned the lower part of the sequence
to the Early Carboniferous. Later, Gr6nwall (1916)
divided the sequence into a lower Terrestrial Group
overlain by a Lower Marine Group and an Upper Ma
rine Group both suggested to be of Carboniferous age.

Koch (1929) included the Terrestrial Group in his Mt.
Pietet Formation and united the Lower and Upper Ma
rine Groups into the new Mallemuk Mountain Forma
tion, which also included Carboniferous sediments
found in eastern Peary Land by Koch (1923, 1925,
1929).

Renewed investigations of the Upper Palaeozoic se
quence on Holm Land and Amdrup Land (fig. 1) were
initiated when E. Nielsen measured a series of profiles
along the coast in 1938 (Nielsen, 1941). His collections

were described by Frebold (1950), and later by Dunbar
et al. (1962), Dunbar (1962), Ross & Dunbar (1962),
Ross & Ross (1962), and Bendix-Almgreen (1975).
Meanwhile, TroeIsen (1950) had discovered Upper Pa
laeozoic and Triassic sediments in eastern Peary Land in
the early phase of the Danish Peary Land Expedition.
The Triassic sediments yielded abundant ammonites de
scribed by Kummel (1953).

Recently, information on the Carboniferous to Trias
sic sequence in North Greenland has been greatly ex
panded as aresult of the large scale geological mapping
project carried out by the Geological Survey of Green
land in 1978-1980 (Håkansson & Heinberg, 1977; Hå
kansson, 1979; Soper et al., 1980; Håkansson et al.,
1981; Wagner et al., 1982; Håkansson & Stemmerik,
1984).

Biostratigraphy

The precision in the biostratigraphic dating of the
Upper Palaeozoic and Triassic sediments in eastern
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North Greenland is quite variable due to the many
different groups of organisms involved. The present
knowledge on the biostratigraphy, summarised below,
is mainly due to work by Nathorst (1911), Dunbar et al.
(1962), Ross & Dunbar (1962), Kummel (1953), Petryk
(1977), Balme (in Håkansson, 1979) and Wagner et al.
(1982). Additional information was made available by
Dawes (1976).
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Mallemuk Mountain Group. The main part of the Mal
lemuk Mountain Group is dated by means of fusulinids
(Dunbar et al., 1962; Ross & Dunbar, 1962; Petryk,
1977; J. E. Whittaker, personal communication). Dun
bar et al. (1962) divided the Holm Land - Amdrup Land
sequence into three fusulinid zones spanning the Car
boniferous-Permian boundary. Later, Petryk (1977)
documented the presence of yet another Late Carbon
iferous fusulinid zone in eastern Peary Land.

The zonation used here (fig. 2) corresponds largely to
that used in Spitzbergen by Cutbill & Challinor (1965).
However, in accordance with common practice we treat
the Rugosofusulina arctica zone as the basal Permian
unit.

The youngest fusulinids so far found in North Green
land belong to the Rugosofusulina arctica zone (Dunbar
et al., 1962; J. E. Whittaker, personal communication,
1985). More than 700 m of carbonates of proposed early
Permian age occur above the highest presence of fusuli
nids (fig. 2). Dating of this sequence is somewhat spec
ulative and mainly based on brachiopods, suggesting
that the youngest part of the Mallemuk Mountain
Group is of Kungurian age (Dunbar et al., 1962; Peel et
al., 1974).

Sortebakker Formation. The Sortebakker Formation
yields a macroflora that was described by Nathorst
(1911). He assigned the flora to the Dinantian by com
parison to the Dinantian flora of Spitsbergen. However,
the flora has great similarities to the early Namurian
flora of northem East Greenland described by Halle
(1931, 1953) and Butler (1961). Tentatively, we thus
suggest a late Dinantian - early Namurian age for the
formation, which then corresponds to the upper, wide
spread part of the Billefjorden Group in Spitsbergen
(Steel & Worsley, 1984).

Trolle Land Group. The Midnatfjeld and Parish Bjerg
Formations are only dated in very general terms (fig. 2).

Preliminary palynological studies suggest a late Early
Permian age for the lower part of the Midnatfjeld For
mation (Balme in Håkansson, 1979), while a Late Per
mian fauna referred to by Dawes (1976) most likely
originates from the uppermost part of that formation

_-'" Fault

Fig. 3. Geological map of Holm Land and Amdrup Land
showing distribution of the various Upper Palaeozoic forma
tions, position of measured sections and locations mentioned in
the text. Geology based on Henriksen (1981}and own observa
tions. Legend also refers to fig. 16.
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Thickness. The thickncss is infcrred to cxcccd 600 m.

Reference sec/ioll. A reference $Cclion (2) has been
mcasurcd al Sortebakker (figs 3. 5. 6).

Tj'pe section. The type SCCIion (I) is Jocated al Sorle
bakker (figs 3. 5. 7).

Name. Afler Sortebakker situated along Ihc soulh roasl
of Holm Land (fig. 3).

nc... ronnation

Sortebakker Formation

slages of rifting belween Greenland and Norway,
whereas Ihe Uppcr Carboniferous - Triassic sedimenlS
in Peary Land .....ere dcposiled along Ihe soulhem mar
gin of a rift basin Ihal also included Svalbard.

Neverlhcless. during Lale Carboniferous - Early Per
mian limes in particul:tr. Ihe sedimenlary developmenl
was very uniform throughout eastern Norlh Greenland
and Ihe entirc arclic region. AccordingJy. we have
adopted the lraditional view of the presence of a Wan
del Sea Basin (Dawes & Soper. 1913: Dawes. 1976:
Håkansson & Stemmerik. 1984) applying the same lilh
ostr3tigraphy bolh in Peary Land and in Ihc Holm Land
- Amdrup Land area (fig. 2).

Hutory. This formation rorresponds IO Ihe rontinenlal
Lo....cr Carboniferous sediments of Nathorst (1911) and
Ihe Terrestrial Group of Gronwall (1916). Koch (1929)
includcd Ihe sedimenls in his Mt. Pielel Formation. bul
this namc was laler rejecled by Håkansson I!/ al. (1981).
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(Håkansson. 1919). Thc Parish Bjerg Formation is
poorly daled. Palynological studies suggest a Triassic
age for the formatton (Balme in IUkansson. 1979).
Howcvcr. lhe presence of gastropods with a Palaeozoic
aspect should also be mcnlioned.

Thc only well dalcd unit is the Dunken Formalion
which in thc lower pari yields a fauna of crinoids, brach
iopods. pclccypods and fish indicaling an Early Triassic
(Scythian) age. whilc somcwhat higher in the scqucncc
an ammonilc fauna of basal Middlc Triassic (Anisian)
age occurs (fig. 2) (Kumme!' 1953).
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K(/p Kraka Formmioll. The Kap Kraka Formmion was
d'lled on the basis of maeroflora rcmains as Late Per
mian by Wagner et al. (1982).

Lithostratigraphy

The depositional history of the Wandel Sea Basin in
Carboniferous IO Triassie lime was relaled in various
ways Io Ihe slrueluraJ developmenl of Ihree major faull
zones: Ihe Easl Greenlllnd Fault Zone (EGFZ). Trolle
Land Fault Zone (TLFZ) and Harder Fjord Fault Zone
(HFFZ) (fig. 1) (Håkansson & Slemmerik. 1984).

Deposition apparenlly took place in IwO differenl
teelonic scllings. The Lo.....er Carboniferous - Lower
Permian sediments in Holm Land and Amdrup Land
.....ere depositcd in lhe norlhcmmosl pari of Ihe Easl
GreenlalK1 rift basin which formed during Ihe initial

Liflla/ogy. Thc formation is composed of cyclically in
terbedded medium IO eoarsc graincd sandstones. shale
and minor eoaJ (fig. 7). Thc formation includcs more
th.m 70 fining-upward eyeles whieh may be tr3eed lal
emily for scveral kilomelrcs (fig. 6). Thc formation is
divided by at lellst one inlernallow-angle uneonformily
into a lower. 350 m thiek unit eomposcd of thin. shalc
dominaled eyeles. lind an upper sandy unil with Ihiek
cyeles. Coal appears to bc confined Io Ihe uppcr part of
the form'llion above the unconformilY.

BOlIlIdaries. The lower boundary is unknown. Thc for
mation is overlain with an angular unconformily by
sediments of Ihe Kap Jungerscn Formation (fig. 6).

Distribmioll. The formation has aresIrieted occurrence
along the soulh roasl of Holm Land (fig. 3).
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Fig. S. Dclailcd sedIment log af Sortebakker formatIOn. (A) ScctIOfl I. Iovo'cr part (T)1x S«tion). (B) xellon l uppcr part. (C)

Secllon 2. For Iocation S« fip 3 and 6.

Agt'. Earl)' CarbonifcrQus. (?) lalc Dinanlian - early
Namurian.

group compriscs the Lowcr and Uppcr Marine Groups
of Gr6nwall (1916).

w

Mallemuk MOl/main Crollp

l1isto,y. This unit was originally dcfined as (he Malle
muk Mounlain Form.llian by Koch (1929), Latcr, Hå
kansson (1979) raiscd ilS status IO group level. The

Nam~. After tlle mounlain M.dlcmukfjcld in Holm
Land (figs 3. 8).

Type tlrel/. Thc cliffs '1long Ihe south and cast eaaSI of
Holm Land (fig. 3).

Fir: 6. Thc coaSlal elin) af Sortcookker sho"","g kx-alion of SCCllOflS (l) and (2) NOle: lhe mll:rnal dlsconformllies (arro"'"5) ""lhin
IIæ Sorlcbakkc:r FormalIon (S) aoo th<' uncunformll>' Io lhc o\crl)lI1g Kap Jungcr~n FormalIon (KJ alfr hc'ghl arPro:<imalcl>

3se~



Thicklless. More than 1100 m.

Dominulll li/Ila/ogy. The lower part of the group is
dominatcd by interbcdded sandstones. shales and shelf
carbonaIes of thc Kap Jungersen and Foldedal Forma
tions. The upper part of Ihe group consists of highly
fossiliferous Ihin bcdded to massive limestones of Ihe
Kim Fjelde Formation.

8oundaries. The group resls on the Sortebakker Fonna
lion in soulhcrn Holm Land with an angular unformity
(fig. 6). Elsewhcre in Holm land and Amdrup Land il
rests direcliy on Precambrian basemen!. In Peary Land
and Prinsesse Ingeborg Halvu Ihe group reslS on ava
riclY of Lower Palaeozoic rocks from Ihe North Green
land fold bell.

The upper boundary is known from easlem Peary
Land and the Lockwood ø area. Throughout mOSl of
this area. sediments of the Midnatsfjeld Fonnalion con
fonnably Ol'erlie Ihe Mallemuk Mountain Group. How
cver. locally the Upper Jurassic - Lower Crelaceous
Ladegårdsåen Formalton (Håkansson. 1979) rests ....ith
an angular unconformity on IOP of thc group.

Dis/ribution. The group occurs from Lock.....ood ø in the
.....est IO Holm Land in lhc south-east (fig. 1).

Ge%gim/ age. Latc Carboniferous (carly Moscovian)
to Early Permian (Kungurian) (fig. 2).

Subdil'isiQ/u. Threc formations. in asccnding order.
constitule thc group: Kap Jungcrscn Formalion (+ 350
m). Foldedal Form'lIion (+ 400 m). Kim Fjelde Forma
lion (700 m).

27

Fig. 7. lnlcrbcdded sandslone and sh~lle inlcrprelcd IO Ix:
fining upward C)'c1es Dr nood p1ain origJll. SorteblIkker Forma
lion. scclion I.

E
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Fig. It Malkmukrjc1d sccn from
lhc C3~1. The IhlCk diff forming
Unit is Ihc Kim Fjelde Formalion
(KF). 11Ic inlcrbl..'dded lime

stono. !lnd sandslOncs bclow be
Iong IO Ihc FoIdcdal FormalIon
(F). airf hcighl apprO,(lmalcl}
400 m

Kap }""gersetl Formm;oll

OC'A formatIOn

HIS/or)'. Thls formation com:sponds IO Ihe lowcr pan of
Ine LO\\,cr Manne Group of GroO\\oall (1916).

Namf". Arier K,IP lungcrscn, SOUlh-eaSlcm Amdrup
Land (fig. 3).

Typt" ur/iO/I. The I}PC seclion 4 is from Vestel\', soulh
cm Amdrup Land (figs 9. 10).

Rf"/t'rt'IIct' 5«110"5. Reference SCelions occur al Dcpo
[elv (scelion 3) in soulhcrn Holm Land alld Kap Junger
sen (:.celion 5) In ~U1hcrn Amdrup Land (figs 3. 9.11).

Thick1!('ss. 350 m In SOUlhcrn Holm Land and more lhan
300 m 111 ~outhcrn Amdrup ulI1d.

LillIUIog,'. Thc formalion includcs highly variable lith-

ologies. meluding conglomeralcs. sandslones. shales.
limcstones and gypsU'11.

The basal part of Ihc fOrmal ion is composed of con
g10mcralcs and sandstones rderred to as Ihe Depotljeld
Membcr.

In Holm Land the mam part of Ihe formalion consists
of intcrbcddcd marine sandSlones and biogenic lime
stones (fig. 12). Thc sandsloncs are mcdium-grained
arkoscs with a sp.lrsc. poorly prcscn'ed marine fauna.
Thc limeslones are biogenic wackestones and pack
slones wilh a fauna dominaled by brachiopods and
bl)·oloans. lsolalcd chaclClids occur frequently. and
from a single level Slcmmcrik (l989b) rcported Ihc
dc"elopmcnl of small chaetclid reds. The upper pari of
Ihc fonn:llion in Holm Land consists of well bcddcd
biogcnic wackcSloncs and packstoncs.

In Amdrup Lilnd Ihc lo....cr part of Ihc form'llion
consisIs or inlcrbcddcd sandstonc. Shillc and biogcnic
limestone (fig. 9..) th..! grade up imo a scqucnce of
.... dl-bcddcd biogcnic wackcslOnc and packslOnc.

Fig. <,l. Snhmcm log of Ih.:
1(;IP Jungcrscn FormalIon.

(A) 1)1"'" .....CIlOfl (-1). (B)
Rc(crcnæ ><''C11Ofl (3). (C)
RdercrK:c secllon (S). For Io-
calIOn Sl:'C' lig. 3.
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Fig. IO. Vestel" seen from Ihe
soulh. The type section (4) is Io
catcd eaSI of [Ile river. Heighlof
se<:lion 80 m.
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Fig. 11. DCPOlfjcid SCCll from lhc lIOUlhcasl. Loc:lllon of seclion (3) is shown.

Fig. 12. Intcrbeddcd lunestonc
and SOIndstonc from lhc mlddlc
pan øf IIIe Kap Jungerscn For
mallOfl al Depolfjcld alff
hcighl appro.llmalCly 250 m
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w E Fig. 13. The coastal cliffs ~.

l.....een Veslelv and Kap lunger
sen sho.....ing the Kap lungersen
Formlllion (K). Ingolf Fjord
Memtlcr (IF). FoldedaJ Forma
tion (I') and Kim Fjelde Forma·
lion (Klo'. Location of SCCIions S
and 8 is shown. Oiff heighl ap
proximatel)' JSO m.

Thc upper part of Ihe formalion is dominated by
black shales wilh thin larers of gypsum. Howcvcr. an
approximalely 2 km .....ide carbonalc platform developed
locally in the western part af Kap Jungersen (fig. 13).
The hypersaline limeslones and palch TeerS crealing Ihis
platform are separalcd out as tht Ingolf Fjord Member.

BOIlJldQri~s. The lower boundary is only exposed in
soulhern Holm Land. where the formation rests uncoo
formablyon thc SortebaHcr Formation (fig. 14).

Thc formalion is conformably owrlain by the Folde
dal Formalion. lbe IOp af thc formalion in soulh-easl
em Holm Land is dcfincd as thc IOP of agre)' limeslone
unit immcdialely bcncalh a Ihick coarse-grained IO con
glomcratic sandstone ulli!. In the reference seclion al
Kap Jungerscn (fig. 9c) thc IOP af a black shalc bcncalh
a thid: sandslOne unit forms Ihe top of the formation.

DiSlribllliOlI. The formalion QCCurs in the coastal cliffs
from Dcpolfjeld IO J-1anscraq Fjord in Holm Land and
along lhe soulh coasl of Amdrup Land (fig. 3).

w

Agt". Carboniferous. Early Moscovian. Pro{lulIJindJo
Zone (fig. 2).

SlIbdil-isions. The Depolfjeld and Ingolf Fjord Mem
bers are separalcd out from Ihe resl of Ihe fonnalion.

Depotfleld Member

ne.. memtlcr

Nu",,,. Arter Dcpolfjcld. southcrn Holm Land (fig. 3).

Ty"" s«lioll. The Iype seclion is localed al Ihe western
end of Dcpolfjcld (fig. 14) and corresponds IO Ihe lower
part of Ihe reference $Cclion (3) (fig. 9b).

Tllickness. ()....4() m.

LiIIIO/ogy. The membcr consiSIS of red-wealhering con
giorneTaIcs :lIId coarse-graincd sandSlones. The con-

E

•

Fig. l·t Co;lstal cliffs of Depotf
jcld sho.. ing detalls of tlle uneon·
formll) scparal1ng lhe Kap Jun
gerscn Formallon (K) from the
SortebalkC'r Fonnallon (5). Dc·
POlfjekJ Memtlcr (Dc) thins and
di);lppc::lr.,to.. anh lhc east. Cliff
height appro'tlmatcl)' JOO m.



Fig. 15. H)'PCrsa1ine platrorm
carbonatcs In'erlam by crinoid·
bl)'ozoan mounds (M) and gyp
sum (O). Western Kap Junger
5Cn. The moond is 20 m hIgh.
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glomerale5 are composed af matcrial derived from the
crystaline basement exposed lowards the west and
nonh. Grain-sizes range from boulders at the base to
grilVel higher up. Internal structures are rare and only
recognised in thc upper, more fine-grained Plir!. where
large scale cross-bcdding oecurs.

Rare brachiopods and corals indicate deposition in a
marine environmenl.

Bou"dari~s. The lo.....er boundary corresponds Io Ihe
lower boundary af Ihe fonnalion. The upper boundary
is placed at the first occurrence af limestone (fig. 9b).

Distribwion. Thc membcr is restricted IO lhe western
pan af Depolfjcld (fig. 11).

Ingolf Fjord Member

new Illemocr

Nam/". Afler Ingolf Fjord. Ihe fjord bctween Holm
Land and Amdrup Land (fig. 3).

Typ~ s«tion. The type §cction is loc:lted in Ihe weslern
part af Ihe coaslal cliffs at Kap Jungersen and corre·
sponds IO Ihe basal part of §cclion 5 (figs 9c. 13).

Thickllt's:f. Om to more than ISO m.

Li/I/O/agy. The main pan of Ihis mcmbcr is composed of
bcdded. unfossiliferous limcstone with subordinate
"mou nIS af shillc (fig. 15). Tilis part of thc mcmbcr
forms alaterally restricted. hypersaline carbonale plat-

fonn (fig. 13). On lap of this. sma1l5---20 m high crinoid·
bryozoan mounds (fig. 15) formed in shallow water,
normal marine cnvironmenls (Stemmerik. 1989a).
Thcsc mounds consiSI of dolomitizcd Iirncstonc with an
abund:mt faunil of crinoids, bryozoans, brachiapods,
bivalvcs and nauliloids.

BOllndarit's. The lower boundary is not cxposcd. but is
lcntatl\ely placed at the base af Ihe non·fossilifcrous
limeslones. The upper boundary is irregular and placed
althe transition from limestone IO gypsum ar shale (figs
9c, 13). Laterally. this membcr alsa passes inlo black
shalcs interbcdded wilh gypsurn.

Distrihll/ioll. This mcmbcr is restricled IO Ihe western
part af Kap Jungersen.

Foldc'/al FormariolI

History. This namc was inlro<!uced by Håkansson
(1979) for a sequence of conglomeralcs and inlerbcddcd
sandSlones and limestones which fonns (he base of the
Wandcl Sca Basin sequence around Foldedal and Clar
ence Wyckoff Bjerg in eastcrn Peary Land (fig. 16).
Subsequent work has led IO Ihe inclusion of comparabic
sequences in Holm Land, Amdrup Land and the Lock·
v.ood ø arca. The formation corresponds to the upper
part of the Lower Marine Group ofGronwal1 (1916) in
Holm Land and Amdrup Land.

NIIIIIt'. After FoldedaL C1Istern Peary L:md (fig. 16).

Type s('c/iol/. Thc lype section (6) is siw,HeJ on the
north side of Foldcdal (figs 16, 17).
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Re/erf'flce set:/iQIl. Reference seclions occur al J-1anscraq
Fjord. Kap Jungcrscn, Mallemukfjcld and Lockwood ø
(scclions 7. 8. 9. IO. figs l. 3. 16. 17).

Thickness. Highly variable due IO variations in thl'. un
derlying basernen! relief. In thl'. type seelien thl'. mea
surcd Ihickncss is 208 m. bul Håkansson (1979) esti
males a maximum Ihickness in excess ef 400 ro for thl'.
Foldedal arca. In thl'. Holm Land - Amdrup Land area
thl'. formalion is I~J80 m Ihiek.

Litha/ogr. The lower part of lbe fannalian consists of
red-wcathcring conglomerale5 and sandslones. here re
fe!Ted IO as thl'. Hanscruq Fjord and Kap Bunch Mem
hers. Abovc folJows a sequence ef inlerbedded marine
sandstone and biogcnic limestones which upwards be
COffiCS dominaled by limesloncs (fig. 18). Locally. in
soulhcm Amdrup Land thin laycrs ef gypsum and more
finc-grained cIasItcs occur.

8oundQri~.s. In eastem Peary Land the foonation rests
unconformably an a variety af rocks from the North
Greenland fold bel! (Håkansson. 1979). At Hanseraq
Fjord it rests unronformably on Precambrian basement
(figs 17b. 19). whcrcas elsewhere in Holm Land and
Amdrup Land il overlies the Kap Jungerscn Formation

ronformably. Here. the base of the formalion is placcd
atthe base of a thiek conglomeratic sandstone ovcrlying
a thick scquencc of limeSlone or locally black shale (figs
9c. 13).

The upper boundary is placed above the uppermost
sandstone which is followed by the cliff forming lime
stones af Ihe Kim Fjelde Formalion.

Distriblllion. The formation occurs in Peary Land south
of Oarcncc Wyckoff Bjerg from Hellefiskcfjord IO Fol
dedal and along the north-western slapes af Kim Fjelde
(fig. 16). In Holm Land it occurs in the coastal cliffs
from Mallemukfjcld to ~13gefjeld (fig. 3). In Amdrup
Land it is rCSlricted to the soulh-eastern part of the Kap
Jungerscn area (fig. 3). The formalion also occurs in Ihe
Lockwood ø area.

Ag~. Carboniferous. Late Moscovian - carly Gzhelian.
W~ddindel/ina- and Tricitn Zones (fig. 2).

SlIbdil·;s;ons. The Hanseraq Fjord and Kap Bunch
Membcrs are scparated OUI from the rest af the forma
lian. They are af similar lilhology and age. bUIIhe wide
geographical separation and their relation IO local let
tonic mo\cmCnlS argue for a division inlO 1.....0 members.

Fig. 16. Geologjcat map af east
em Peary Land showing dislribu
tion af Ihe ..arious Upper Pataeo
zojc and Triassjc Fonnations and
position af mcasured seetions.
For leJCnd Stt fig. 3. Gcoklgy
modirted from 8engaani &. Hen
nben (1986).
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Fig. 17. Sedimenl logs of Ihc Foldcdal Formation. (A) The
type scction (6). log mcasured by J. R. Jneson and R. L.

hriSlic in 1978. (B) Reference seelion (7). (C) Reference
scclion (8). (D) Reference scction (9). (E) Reference sec·
lion (JO). f-or localioll sec figs 3 and 16.
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Fig. 18. Thc eoast..1cliffs on the norlh side of Hanscraq Fjord showing intcrbeddcd sandstone and limestone of the Foldcdal
Formation (F) o\'ertaln by cliff farming limcs\ones of tlle Kim Fjelde Formation (KF). Tenls for scale.

/-lal/sen/q Fjonl Member

n<,:w mcmbcr

Nt/lilI'. Arter l-hmser,lq Fjord in Holm Land (fig. 3).

Ty"e sec/iOIl. Thc type scelian corrcsponds to Ine lowcr
part of the reference scellan (7) for the formation (fig.
I7b).

ThicklICSS. Highly variable, duc to thc relief of thc
undcrlying bascmcm. cstimalcd IO be in the range 0-40
m.

LitllOlogy. Red wcathcring conglolllcralcs and coarsc
grained sandslones. composcd of material derived from
thc Prccamhrian basement lowards Ihe WCSI. Sparsc
brachiopods indicatc dcposilion in a marine cnviron

ment.

BOlI!u/flries. Tlle 10wer boundary eorresponds to tlle
lowcr boundary of tlle formation. Tlle uppcr boundary
is plaeed al lhe base of tlle first limestone bed.

Dis/rilm/ion. This membcr is cxposed in the eoastal
cliffs north-east of Hanseraq Fjord. towards lhe soulh
to MaJlemukfjeld.

Age. Carboniferous. Latc Moscovian. WClldckilldellin(l

Zone (fig. 2).

Kap Bill/elI MOl/ber

I1~W nlcmtx-r

Nml1l'. Arter Kap Erik Buneh in castern Peary Lilnd.

Type secliO/I. The type section corresponds to that of the
Foldedal Formalion (fig. 17a).

Thickness. Highly variable due IO the relief of Ihe un
dcrlying baserne n!. estimatcd to be 0-200 m.

Lith%gy. Red wcathcring eonglomcrales and cross
bedded sandstones composed of material derived from
Ihe underlying bilSCmenl. A sparsc fauna dominantcd
by eorals illdicates marine conditions during deposition.

8owl(/(lries. Thc lowcr boundary corrcsponds to that of
tlle formalion. The upper boundary is placed ilt the base
of Ihe lowermost limestollc bed (fig. 17a).

Dislribwion. This member is eonfined Io eastern Peary
Land and lockwood 0.

Age. Carboniferous, Lale Moseovian, Wedekilll/ellin(/

Zone (fig. 2).

Kim Fjelde Formalio"

HislOr)'. This narne was given by Håkansson (1979) to a
thiek series of limestones of Late Carboniferous to
Early Penniall age found in caSlern Peary Land. The
formation eorresponds to tlle Upper Marine Group of
GronwalJ (1916) in Holm Land and Arndrup Land.

Nt/lill'. After the Illountainous area Kim Fjelde in east
ero PCiUY Land (fig. 16).

Type section. Thc typc scction is in Foldedal (figs 16.
20). No single seclion eiln be measured through Ihe
entire formation. so the scetion 1Ic in fig. 20a spanning

Ihe upper Kim Fjelde Formation Io the lower Mid
llatfjeld Formation is designalCd as type section.
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Fig. 19. PrecaOlbrilln basement
ovc:rlain by oonglomerau~s and
S3rnJslone of lhc: Hanseraq Fjord
Member. Hanseraq Fjord.

....

Fig. 2{l. Sc<limcnl log of thc: Kim
Fjelde Fonnalion. (A) The type
seetlon (II). Ila. llb and Ile re·
fer IO sections through tlle Kim
Fjelde Fonnalion at differenl
sualigl1lphic le\·els alang Folde
daI. (8) Refcrem:c scelion (13).
IhlS also shoYo'l; lhe Midnalfjeld
Formalion. (C) Reference sce·
lion (12). For loclllionsec: fig. 16.
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Reference sect;olls. Rercrcnce sections covering Ihe
lowcr part af Ihc formation occur in eastern Peary Land
(section 6). Hanseraq Fjord (seclion 7). Kap Jungersen
(section 8). MalJcmukfjeld (scction 9) and Lockwood ø
(scction IO) (fig. 17). Reference scclions through the
upper pari of the formal ion are measured at Kap Jun
gcrscn (scclion 12) and Midnatfjeld (seclion 13) (figs 3,
16.20).

Thieknas. In Holm Land the formalion is al presenl nOl
known Io bc more lhan ISO m Ihick. In Amdrup land

the thickncs5 varics from morc than 550 m al Kap
Jungerscn to approximately 400 m near An!arctic Bugt.
In Prinsesse Ingeborg Halvø Ihc thickness is less than
200 m. In castern Pcary Land. Ihc ooly plaee where Ihc
entire formalion is prcserved Ihe thickncss is eslimated
to Ix 700 m (Håkansson. 1979).

Lith%gy. Thc formation is composed almas! exclu
si"cly of fossilircrous or chcrly limestones (fig. 21). In
most places Ihe lime~i1ones comprise well bedded wack
estOlles and packslones af hagmenled skelelal grains

Fi!_ 21. Chcny limc:$lOne in th<
upper piln of Ihc- Kim Fjelde
FormalMJfl :u Kim Fjelde.

Fig. :n Ikdd<.'d biogenic lime·
~lOnes In Ihl:' uppcr ran or IIle
Kim Fjelde Formauon al Kap
Jungersen (scclion 12). Oirr
hclghl aPf'rOJumalel~ SO m.



Fig, 23. Bedding pl8ne showing llbundance of cherlified brach
ioJ)Ods. Kim Fjelde Fomlalion 8t Klip Jungerscli (scction 12).

(fig. 22). Locally. in lhe upper pari there are in silu
accumu1alions of oflen silicified brachiopods and bl)'o
roans (fig. 23). In Amdrup Land Ihin inlerbeds of red
siltstones occur in lhe cenlral part of lhe formalion (fig.
24).

IJoll/lC/aries. In northem Holm Land. southcrn Amdrup
Land. c:lstem Peary Land and on lockwood ø tlie
formation confonllilbly overlies sediments bclonging to
Ihc Foldcdal Formation (fig. 17). Here. the boundary is
placed above Ihe uppermost sandstone bed. In northero
Amdrup Land. Prinsesse Ingeborg Halvø and locally in
castero Peary Land. Ihe formation rests unoonformably
on. rcspeclively, Precarnbrian basernenl and folded sed
imenls of Ihe Franklinian basin (Håkansson, 1979; Hå
kansson el al., 1981).

10e upper boundary is reoognised only in eastem
Peary Land and in the lockwood ø area. Here, the
formation in most places is overlain conrormably by
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c1aslicsedimenlsofthc Midnalfjeld Formalion (fig. 20).
1be boundary is sharp and placed al the Iransition Io
dominamly siliciclaSlic lithologies. Locally, in caslCro
Peary Land Ihe formal ion is unconformably overlain by
the Upper Jurassic - Lo.....er Crelaceous L1degllrds:\en
Formation (fig. 16) (Håkansson. (979).

DiSlribll/iOtr. The formalion is the mOSl widcspread of
Ihe Upper Pa1acozoie units occurring in Holm Land.
Amdrup Land. on nonhem Prinsesse Ingeborg Halvø.
in easlem Peary Land and as far wCSI as Lockwood ø
and Kap Kane (figs 1.3. 16).

Age. Lale Carboniferous to Early Permian {'!Kungur.
i.m). The lower boundary appears diachronous aeross
the Carboniferous-Permian boundary being oldesl in
eastem Peary Lmd (Triciles Zone) and youngcst in
norlhern Amdrup L1nd and Prinsesse Ingeborg H'llvø
(Rugoso{uslllina arclica Zone) (fig. 2).

Trolle umd Group

lIistory. This group was erected by Hlikansson (1979) to
include the Ihick scquence of Permo-Triassic siliciclastic
sedimenls overlying the limestone dominaled Mallemuk
MOllntain Group in eilSlem Peary Land. Here, il is
dcfincd IO include only the marine pMI of the scquenee
forming three major coarsening-upward cyclcs sepa
rated by angular unconformiti(.",. lOus. Ihe oominenlal
Uppcr Permian sediments of Ihe Kap Kraka Formalion
arc nOl includcd in Ihis group.

Na",e. Afler Herluf Trolle Land. castem Peary Land
(fig. I).

Type (/rea. The north-caslern and castern slopes of the
rnounlainous arca Kim Fjelde (fig. 16).

Fig. 2.\. Co:,~t;,1 cliffs of Kap Jun·
gersen showing well bedded elirr
forming limeslones separated by
InlC'l"\'al of silty hmeslonc (ar
row). Oifr hC'lghl approximalC'l)
350m.
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Fig. 25. Sedimc:nt lOS of thc: lIppc:rmosI part of tM: Midnatf,e:ld
Formation in Iheo 1)'PC: sc:cIion (13).

Thicknus. More Ihan 1100 m. Ho.....ever. part of the
sedimentation ocrurred in isolaled. faull centrolled
areas. so the thickest $Cctien measured is 600 m.

Dominam lilhol08'" The group is dominated by marine
sandslones and Sh3[CS with subordinate amounts of ma
rine timestones. Thc sedimcnts "re organized in three
coarsclling upw<lrd eyclcs. cach corrcsponding IO a for

mation.

Boundaries. In e,lstern Pcary Land and on Lockwood ø
the group conformably resls on limestones af Ihe Kim
fjelde Formation. It is locally overlain by sediments ef
thc Uppcr Jurassic - Lower Cretaceous Ladegårdsåen
Formalion. El.scwhere, the upper boundary is not ex·
posed due IO erosion.

Distribution. The group occurs in eastem Peary Land.
around Kap Kape and on l.ockwood ø (fig. 1).

Geolog;cal age. Lale Permian plates! Early Permian} to
Middle Triassic (fig. 2).

SubdivisiotLf. The group is divided inlo the upper Per·
mian Midnalfjcld Formation (250 m). and the Triassic
Parish Bjerg Formalion (300 m) and Dunken Formalion
(000 m) (fig. 2).

Mid"atflefd FQrmatio,r

HUlory. This formalion was en~clcd by Håkansson
(1979) to includc siliciclaslic sediments of lalc Permian
age in eastem Peary Land.

Nomi!. After thc mounlain Midnatfjeld in Kim Fjelde
(fig. 16).

Type s«lioll. The type seetion is localed in the eaSlern
part of Kim Fjelde (figs 16. 20b. 25).

Reference Sf'Clioll. A reference section ocrurs at Ihe
northcrn slopc of Midnlltfjeld (fig. 20,,).

Tllicklle~·s. Approxim<ltely 300 m in thc type arca.

l-I& 26. Imerbeddcd shales and
!loOlOlhtunc~ uf the MIdnatfjeld
rormallon at Kim Fjelde.
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Fig. 27. Sediment log ef lbe Parish Bjl:rg Formation in lbe IHJC

section (14).

Litha/ogy. The lower pan af thc formation is dominated
by dark calcareous shales conlaining a spane marine
fauna. The upper pan is dominated by fine·grained
sandstones. shales and Ihin limeslone beds (fig. 26).
Highly divcrsified marine faunas occur Ihroughoul the
higher Icvcls.

8ollllt/tJries. Thc formation conformably overlies sedi
ments of the Kim Fjelde Formation. Thc boundary is
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placed al the change (rom limestone and chert dom
inatcd lilhologies IO shale (fig. 20).

The upper boundary is an angular unconformilY over
lain by sediments ef Ibe Triassic Parish Bjerg Formalion
or locally the Upper Jurassic- Lower Cretaceous Lade
gårdsåen Formation (fig. 16).

Distribution. This formation is confincd to the norlh
easlem and easlem part of Kim Fjelde (fig. 16).

Agt'. Lale Pcrmian. possibly ranging down inlo thc lal
esl Early Permian (fig. 2).

ParisIl Bjerg Formation

f1isrory. This formation W,IS erecled by H~kansson

(1979) IO comprisc aserics of sandslones, shalcs and
conglomcratcs separalcd from Ihc Midnalfjcld Forma
lion by a slighl angular unconformity.

Nome. After Ihe mountain Henry Parish Bjerg in Kim
Fjelde (fig. 19).

Type ucrion. The Iype section (14) is al the north-wesl
slope of Henry Parish Bjerg (figs 16, 27, 28).

Thieknas. Thc formalion is 340 m Ihid. in thc type
section. In faull-blocks whcre the formalion is uncon
formably overlain by Ihe ladegårdsåen Formalion only
the basal part of Ihc formation is prcserved.

Lith%gy. Thc lowcr pari or thc formation consisis of
rcddish wealhcring sandslones allcrnating with pebbly
conglomcrmcs (figs 27. 29). PJanar cross-bcdding and
ripplc cross·bcdding arc com mon in Ihis parI. Abovc
follow poorly exposed hClcrolilhic shalcs and tne uppcr

Fig 28. Thc nlOUnlam Henry
Parish BJcrg sho..-mg IOC-,llIon of
$CelIon 14
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Fig. 29. I'ebble colIglomerales ;lI1d sandstones of the basal parI
of Parish Bjerg Formation III Kim Fjelde. Geologisl for seale.

-
-

-r·

part of thc formation is dominalcd by fine-grained sand
SlOne. Well prcscrvcd trace fossils. e.g. Rhizocorallimn.
indienlc shallow marine conditions during dcposition of
thc uppcr S4lndy parI.

JJQ/l/rdaries. Thc lower boundary is a slighl angular
unconformity scparaling Ihe formation from the undcr
Iying Midnulfjcld Formation. AIso the uppcr boundary
is an angul:IT ullconformily IO the Uppcr Jurassic 
Lowcr Crctaccous Ladcgtirdsåcn Form,llian (fig. 16).

DistrilJl/fiofl. Tllc formation is confined to the caslcrn
parIs of Kim Fjelde.

Age. Poorly dalcd. mosl likcly Triassic Ihroughout.

Dllnken FormlltiOfl
•

Ifislory. This name was given by Håkansson (1979) (O a
Ihid: Triassic sequcnce of mainly sandslones and shalcs
rcslrlclcd IO an isolaled faull block in the ea~lern part of
Kim Fjelde. Theo formation com~~pond~ in part IO the
Triassic scclions of Troelscn (itl Kumme!. 1953).

Fig. .JO Sedlmenl log of the Dunten Form:lllon in llle t)-pe

5«lion (15).



Fig. 31. The mounlain Dunken
showing posilion of se,lion 15.
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Norne. Afler the mounlain Dunken in Ihe eastem pan
of Kim Fjelde (fig. 19).

Type sections. The Iype scelion (15) is from Ihe northern
slope af Dunken (figs JO. 31).

ThiekIless. A SOO m Ihid se<:lion has been measured al
lhe Iypc locality. Håkansson (1979) eSlimated the total
thickncss althe type localilY to bc approximalely 600 m
which is in aocordance with the thickness of a $Celion
measured by Trodsen (in Kumme!. 1953).

Lith%g)'. The lower part of the formation is dominated
by marine. grc)'ish-blad: sha!es containing abundant

fossils (TroeIsen in Kumme!. 1953). The upper part of
Ihe foonation is dominalcd by yellow wc:athcring. fine
IO medium grained sandstones. Bedding is irregular and
crass-bedding occurs only rard)'. Marine fossils are re
sIrieled IO phosphalie nodules in a 20-30 m Ihick in
lerval (fig. JO). bul marine trace fossils. main!y Rhizo
eorollillrn. occur throughoullhe sand)' part. Therdore.
Håkansson & Heinbcrg (1977) concludcd Ihal the c:ntire
formalion represents a fully marine environmenL

8olllldaries. Neilher the lower nor Ihe upper boundar)'
is known.

Fig. 32. Thc I)'PC Iixahl) of Ihe
Kap Kraka FormalIon sho.. mg
lhc faull bound Penman sedi
menls (P). PhoIO: A. K. ~hggins.
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Distribution. The formalion is confined IO an isolalcd
lault block in easlem Kim Fjelde (fig. 16).

Agt!. Early - Middle Triassic, the lower shaly part is of
Scylhian age and Ihe sandy part is of Anisian age bUI the
IOp hal! of Ihe formalian remains undalcd.

Kap Kraka Formarion

ncw formalion

f/islory and definition. This formalion is erected to in
c1udc the Upper Permian sediments describcd by Soper
et al. (1980), Håkansson el al. (1981) and Wagner et al.
(1982) from thc Harder Fjord Fauh Zone at a location
ncar Midlkap (ligs I. 32).

Name. ArIer Kap Kraka in the central part of Frederick
E. Hyde Fjord (fig. I).

Type JUlian. NOl available.

Thickness. Estimatcd to be approximately 400 m.

Litha/agy. The formalion compri.ses sandSlones. con
g10merales and silly to coaly shales wilh abundanl im·
pressions or pianis (fig. 33).

BOllndar;a. BOlh lhe upper and Ihe l{)\\'er boundarics
arc unknown (Håkansson et af., 1981: Wagner et af.,
1982).

Fig 33. Tret trunl.: In hemalltlC s-andSIOnc. Kap Kraka Forma
1I0n. PhoIO: A. K. Higgins.

Dislrib,d;on. The fOTIDation is confined to small. raull
bounded areas near Midtkap (figs 19. 32).

Age. Late PeTIDian.

Deposilional hislory

The depositional hislory or Ihe Upper Palaeozoic _
Triassic scquence in easlern Nonh Greenland described
briefly by Håkansson & Slemmerik (1984) is summa·
rized below. During Late Palaeozoie limes there ap
pears IO be good correlalion belween Nonh Greenland
and bolh Svalbard and the Sverdrup Basin (e.g. HA
kansson & Stemmerik. 1984; Sled & Worsley, 1984;
Davies & Nassichuk, in press). However, compared
with Ihese two arcas Ihe Nonh Greenland succession is
much less complele as only sedimenlS from a narrow
pan or Ihe plalform are preserved.

Early Carbom!erolls (? Visea/l). Prior IO Ihe carly Mos
covian Iransgression a thick sequence of nuvialilc sedi·
ments was deposited on the soulhern "10101 Land block
(fig. 34A). Thus. more Ihan 600 m thick sequence con
sisIS of slacked fining upward cycles or nood-plain ori
gin (Håkansson & Stemmerik. 1984). A low angle in
lernal unconrormily di\'idcs Ihe scquence inlo a lower
sandy unil and an upper shaly unit.

EDdy MO$col';an. During carly Moscovian (Pro/wllli
nella zone) limes Ihe sea lransgressed Ihe southem
Holm Land and soulhern Amdrup Land blocks (fig.
34B), Prior IO the Iransgression Ihe Lowcr Carbonirer·
ous sedimenls were dislurbed along N-5 trending faults
and subscquently croded crealing considcrable relier.

Thc margin or the basin was dominated by coarse
clastic scdimcnls dcposilcd in a shallow mllrine envi·
ronment. Further Io thc C3st in soulhcrn Holm Land
(fig. 340) cyclically interbcddcd sandstOIIC and biogenic
limcslOnc wcre deposited in ,lllernaling high energy.
silicicl.'Slic dorninated and more quiel. limestone dom
inaled shdf cnvironmcnls.

Thc shelr sediments prograded gradualJy lowards thc
west. and during lale Early Moscovian times coarse
siliciclaslic sedimentalion appears: confined IO Ihe wesl
ern marginal areas (fig. 34C). A wide. shallow carbon
ale shclflhen co\ercd mOSl or southern 1-10101 Land (fig.
34C). AI the same lime carbonale sedimentation was
rcstTlclcd m Amdrup Land IO a narre"" 1-2 km wide.
N-5 trendmg zone (fig. 34C). The carbonale platform
dcvcloped here wilh as mueh as 50 m of relief IO Ihe
surrounding basms which gradually beeamc filled by
blad: shalc and Ihin inlerbeds or gypsum (fig. 13).
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Loft' Moscol'iall- Gzht'/iulI. During thc latc MQS(:ovian
(We(lekilldellillu zone) a new lransgression reached
northcrn 1"lolm Land and Peary Land in addition to thc
former transgrcssed areas (fig. 340). Considerable in
nux of coarsc siliciclastic material (fig. 340) suggcsls
thaI Ihis c\"cnl was parily rclatcd to movcmenlS along
the raull zones.

Gradually thc siliciclaslic suppJy decreased and al·
tcrnaling biogcnic limestones and marine sandslOnes
dcpositcd in widespread shelf environments (fig. 340).

Lole Carboni{erollS - Early Permiun (Kungurian). Dur
ing ute Carbonifcrou$ lime (Triricilo zone) Ihe re·
duced relid of the land areas ga,'c rise IO widespread
deposilion of shelf carbonalcs. Thc angoing transgTes
sian rcachcd northcrn Amdrup Land. Kronprins Chris
lian Land and the weslern pari of eastem Peary Land
carly in the Permian (Rugo$o{uslllina zone) and during
the remaining part of the Early Permian beddcd bio
genic limcstones were deposiled Ihroughoul Ihe area
(fig. 34E).

Lale Pumian. The deposilional pallern ehangcd drasti
cally in Ihe lalest Early Permian or earliesl Lale Per
mian (fig. 34F). Renewed lectonic aClivity along the
Harder Fjord Faul( Zone is indicaled by dcposilion of
Ihiek wedgcs of conlincnlally derived conglomeralcs.
The shdf arcas beeame Ihe sile of clastie deposilion (fig.
34F). In ilia Ily. deep waler shales and cheriS dominated.
bul lowards lhe cnd of Ihe Permian shallow marine
sandstones prograded aeross the shelf as the conse
quencc of Ihe ongoing regression lhal finally exposcd
lhe area in Ihe hlslesl Permian.

TritlSsic. [n Triassie limes sedimenlation was iniliatcd by
deposilion of reddish pcbble conglomerales in il pro
poscd ncarshore selling. Thc remaining parI of Ihe
Triassie hislory in North Greenland is dominated by (wo
episodes of b'lsin dcerlening and mud deposilion fol
lowcd by sandslone progradalion and infill. The two
resulting eoarscning upw;trd scquenees eorrespond IO
the Parish Bjerg and Dunken Formalions.

The very limitcd present-day outerep ofTriassie sedi
ments lea\'cs no clues IO Ihe original extent of Ihe Trias
sic bilsin in North Greenland.

Arkllo,,·ll'dgl'nlt'II/S. Thl' flCld work forming thI.' basis of this
report "'as underlakcn dunng thI.' Gcological Suo'ey of Green
land's Ihrcc·year acl1\'ity in cenlral and eaSlem Nonh Green
land IO 1975-1980. Wc ..ould hLe to thank N. ~lenriksen før
mgaOlsing all loglStkal aspects of this field ,,·ork. and P. ~tøl

gaard and C IIclODc:rg fOl'" good rompan) in Ih/' field. Dis-

eussiøns contocrning various aspcels of Carboniferous IO Trias
sic stl"iltigr.lphy wilh S. Piasceki lire gralefuJly aeknowledged.
FinalJy. we lhank J. Halskov. B. Sikker Hanscn. M. Larsen
and J. Laulrup for IcchniClll assiSlance.
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