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The Monis Bugt Group was erected by Peel & Hurst
(1980) to encompass the Gonioceras Bay, Troedsson
Cliff, Cape Calhoun and Aleqatsiaq Fjord Formations.
These formations were originally described from Wash­
ington Land (Troedsson, 1926, 1928; Koch, 1929a,b;
Hurst, 1980) but had also been recognised farther to the
east in the Hall Land - Wulff Land region (Hurst &
Peel, 1979; Dawes & Peel, 1984) (figs 1, 2). The Børg­
lum River Formation in the Peary Land - Kronprins
Christian Land region was recognised to be a correlative
of the Morris Bugt Group (Peel, 1982), but was not
included in the group in the absence of data from the
intermediate areas. During 1984 and 1985 the Morris
Bugt Group was mapped in the Washington Land ­
Freuchen Land area in conjunction with an extensive
conodont sampling programme. FolIowing this, it be­
came evident that the group could be extended farther
eastwards into the Peary Land - Kronprins Christian
Land region. The original division of the lower part of
the group into the Gonioceras Bay and Troedsson Cliff
Formations was, however, diffieult to recognise in same
areas, and these two formations are here treated as
members af a new unit, the Kap Jackson Formation.
The Aleqatsiaq Fjord Formation is subdivided into
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three members by Sønderholm & Harland (in prep.)
who give full formal descriptions af these members. The
lower member of the Aleqatsiaq Fjord Formation cone­
lates with the upper part of the Børglum River Forma­
tion. The upper two members af the Aleqatsiaq Fjord
Formation show a gradual west-east change in litholog­
ical characteristics, and in western Peary Land grade
into the Turesø Formation af Hurst (1984). As a conse­
quence af this, the Turesø Formation is included in the
extended Morris Bugt Group, despite the differences in
depositional environment of the two formations.

Geological setting

The sediments of the Morris Bugt Group formed on a
broad, stable carbonate platform fringing the southern
margin of the Franklinian Basin in North Greenland
(fig. 1). This stable platform, reeognised as stage 5 in
the evolution of the Franklinian Basin (Higgins et al., in
press), evolved as a consequenee of a regional eustatic
transgression during late Middle Ordovician time (For­
tey, 1984) which affected shelf areas in the Canadian
Arctie Archipelago and North Greenland. Formations
of this stage ean easily be correlated throughout the
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Fig. I. Simplified geological map of North Greenland, with plaee names used in the tex!. F: Freuchen Land; lCC: J. C. Christensen Land; L: Lauge Koeh Land; ME:

Mylius-Erichsen Land; VG: Valdemar Gliickstadt Land; W: Warming Land. 1: Gonioceras Bugt; 2: Troedsson Klipper; 3: Kap Jackson; 4: Kap Calhoun; 5: Moeris Bugt; 6:
Aleqatsiaq Fjord; 7: Pentamerus Bjerge; 8: Bessels Fjord; 9: Kap Eisendecher; 10: Kap Ammen; 11: Newman Bugt; 12: Nordenskiold Fjord; 13: J. P. Koch Fjord; 14: Navarana

Fjord; 15: Hans Tavsen Iskappe; 16: Odin Fjord; 17: Turesø; 18: Børglum Elv; 19: G. B. Schley Fjord.



Franklinian Basin (Christie & Peel, 1977; Peel & Chris­
tie, 1982). The generally dark, monotonously devel­
oped limestones of quiet, relatively deep water, open
marine aspect referred to the Morris Bugt Group every­
where overlie paie, restricted shaIlow water carbonates
which are locally evaporitic and referred to the Ryder
Gletscher Group (fig. 2). The carbonate platform mar­
gin to the north (fig. 1) was a scarp-like feature, the
Navarana Fjord Escarpment (fig_ 1), and separated the
platform from a broad slope, which only received very
smaIl amounts of sediment. In the deep water trough
north of the escarpment, sediments are dominated by
mud and silicious ooze interlayered with turbidites and
carbonate conglomerates (Higgins et al., in press).
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Morris Bugt Group

revised

History. The Morris Bugt Group was established by
Peel & Hurst (1980) to include the Gonioceras Bay,
Troedsson Cliff, Cape Calhoun and Aleqatsiaq Fjord
Formations in western North Greenland_ The Børglum
River and Turesø Formations of central and eastern
North Greenland, described by Christie & Peel (1977)
and Hurst (1984), are added to the group. The 'dark
weathering limestone and dolomite unit' of Christie &
Ineson (1979) represents the group in the area around
G. B. Schley Fjord, eastern Peary Land.

Peel & Hurst, 1980
Hurst, 1980
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Name. After the b.IY. Morris Bugt, on thc west roast of
WashinglOn Land (fig. I).

TYl" ureu. The coast:11 cliffs around Morris Bugt.

ThicklltJS. In Washington Land thc group aHains thick­
nesses betwccn 700 and 760 m (Hurst. 1980; Peel &
Hurst. 1980). East of Washington Land lhicknesses val)'
betwccn 480 m and 580 m. In Kronprins Christian Land
a minimum thickncss of approximately 600 m has been
rcportcd (Peel. 1985).

A

Domimml lilllology. Thc group is prcdominantly com­
posed of dark weathcring. cliff-forming. grey-brown
monied. dolomitic skeletal limcslOncs (Kap Jackson.
Aleqatsiaq Fjord and Børglum Rivcr Fonnations). In
the middlc of the group in thc WashinglOn Land ­
Lauge Koch Land area is a recessive unit. the Cape
Calhoun Formation. which compri.ses greenish weather­
ing silty limcsloncs. In the Pcary Land - Kronprins
Christian Land region. tne top of the group is romposed
of medium-to thick·bcddcd, grey weathering dolomiles
and limy dolomites, tne Turesa Formation.

hg. J A: Thc Morris Bugl
Gmup (Mil) :'1 KOlp Eiscn­
deeher. "CSlern eoasl of Unll
L:md. AF: Aleq;.lsiaq Fjord For·
mallon: CC: C;,pc C;,lhoun For·
m:llion: GB: Goniocer:ls Bay
Membcr: KA: Kap Ammen
Merntx:r: KJ: Kap Jackson For·
malion: NB: Newman Bugl
Membcr: RG: Ryder Glelscher
Group: SC: Slore C;myon Mem­
her: TC: TrocdS)(Jn Cliff Mem·
bcr: WG: Wa~hmglon Land
Group. Ilcighl of cliff appro.~i·

rnatel) 900 m.
B: Alcqalsinq Fjord Fonnalion
al Ib eaSlernlTlO51 oUlcrop in Ihc

"c~l-f:'cing cliff~ of J. r. Koch
Fjord. AF: Alcq:usiaq Fjord
Formalion: KJ: Kap Jackson
Formalion: WG: Washlllglon
und Gmup \VV: Wandel Valley
Formalion. Height of cliffs left of
glae.er. apprO~lmalel} 850 m.



&wrdaries. The group rests ronformably upon the
Cape Webster Formalion throughout lhe Washington
Land - western Freuchen Land area. In the Lauge Koch
Land - Peary Land region it ronformably overlies the
Vestervig Elv Membcr of lhe Wandel Valley Formalion
(Sonderholm & Due. 1985: Peel & Smilh. 1988) whilsl
in Valdemar GlUcksladt Land and Kronprins Chrislian
Land Ihe group rests ronformably upon the Sjælland
Fjelde Formation (Ineson el al.• 1986). In general. Ihe
Morris Bugt Group is overlain by the Washington Land
Group. Ho.....ever. Ihe Peary Land Group (Hurst & Sur­
Iyk. 1982) overlies the group in the north- .....estern pari
of Washinglon Land (Hurst. 1980) and is also in deposi­
lional ronlact wilh il along Ihe Navarana Fjord Escarp­
menl (Surlyk el al.. 1980: Escher & Larsen. 1987).

Distribwion. The Morris Bugt Group forms a character­
iSlic. major. dark weathering and c1iff-forming unit
across North Greenland above the paie. recessive
weathering Cape Webster and Wandel Valley Forma­
tions. In weslern Washington Land il is overlain by the
dark. recessive Cape Schuchert Formalion (Peary Land
Group) (Hurst. 1980) whereas further to the east il is
succceded by the paIe Pctermann H.. lv0 and Ymers
Glelscher Formations (WashinglOn Land Group) (fig.
3). In Kronprins Christian Land the dolomitic Turesø
Formation is followed by the dark. c1iff-forming lime­
stones of Ihe Odins Fjord Formation (Washington Land
Group) (Sanderholm & Harland. in prep.) (fig. 9).

Bima and age. 1lle group contains a rich and diverse
macrofauna bul Ihc:se faunas are much in need of laxo­
oomic revision and consequenl1y are of limited bio­
straligraphic utililY al present. Palynological investiga­
tions (Nohr-Hansen. 1989) have revealed various noral
and faunal componenls (ilcritarchs. chitinozo.ms. scole­
codonls. trilete spores and graplolile fragments). Cano­
donts are generally abundant and diverse. and are the
principal bioslraligraphic indicalOrs employed. They
are of North American Midconlincnt affinity and allow
direct correlalion with the conodont zones erected by
Sweet (198-1). These .....ere original1y defined as chrono­
zones using graphic correlation but are here Ircaled as
firsl-occurrence biolones. The base of Ihe group is of
carly Black Rh'eran (Mohawkian. Middle Ordo\'ician)
age and lhe top is early L1andovery (Early Silurian).
Diachronism cannot bc dctected al either lhe base or
thc top of Ihc group. Further details arc given bclow in
the description of thc constituent units.

SlIbtlil'isiQIIS. Bctwcen WashinglOn Land and Nares
Land. the Morris Bugt Group is divided inlo lhree
formalions; Ihe Kap Jackson Formalion (ncw) which
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may be divided into Ihe Gonioceras Bay and Troedsson
om Members (formerly formations). Ihe Cape Cal­
houn Formation and lhe Aleqalsiaq Fjord Formation.
which is divided inlo the Newman Bugt. Kap Ammen
and Store Canyon Membcrs (Sonderholm & Harland.
in prcp.). The Cape Calhoun Formalion Ihins easlwards
and wedges oul in the region of Nordenski61d Fjord: in
Freuchen Land and western Peary Land Ihe Aleqatsiaq
Fjord Form'llion rests directly on Ihe Kap Jackson For­
m:llion. Easl of H.lns Tavsen Iskappe as far as Kron­
prins Chrislian Land llle group is divided into ' .....0 for­
mations: the Børglum River and Tures" Formalions.

Kap Jackson Formation

Hiswry. Field work during 1984 showed Ihal the origi­
nal subdivision of lhe !ower pari of Ihe Morris Bugt
Group inlo the Gonioceras Bay and Troedsson Cliff
Formations as suggcstcd by Peel & Hurst (1980) is nol
praclical al alllocalitics. The lwo formalions are there­
forc combined inlO a single unil. the Kap Jackson For­
mation. ilnd the previously rccogniscd divisions are
treated as mcmbcrs. Thc formalion corresponds in pari
IO unil 14A of Dawes & Peel (1984).

Name. From Kap Jackson on lhe west coast ofWashing.
Ion Land (fig, I).

Fig. 4. Obhque aerial vlew uf Ihe reference seCllun ur the Kap
Jackson Fonnalion (a: MPS 840810-1) and the Cape Calhoun
Formation (b: MPS 84081J-l) at Ihe soulhern end of Bcssels
Fjord on lhc weSll."rn side. Thiekness of Cape Calhoun Forma­
lion is 60 m. Formation lIbbreviations as for fig. 3.
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Type u/ld reference s«tions. Thc type §celian is al Go­
nioccras Bugl and theTe is a reference seelian at the
saulhero end of Bessels Fjord (figs l, 4).

Thieknas. Measured thicknesses show a Ihinning from
2.30 m at Bessels Fjord in the wesl IO 170 m in Wulff
Land in the eas!.

LiIIIO/agy. In general. the formalion comprises dark.
rubbly wC3lhcring. brown-grey. silty dolomilic wacke­
stones and packslones w;th occasional grainslOnes. and
has il nodular and burrow-molllcd appearance (fig. 5).
AI the base. thc formation is massive. brown .....cathcr·
ing. porcctlaneous and 1acks burrow-mottling (Gooioc­
eras Bay Mcmber). Scvcral of lhe bedding surfaces in
lhe uppcr p:m af thc Trocdssoll C1irf Mcmbcr arc irreg·
ular and iron staincd, with ahundant faunas, and are of
possibie hardground arigin.

Hioftl and aSe. A rieh and diverse mllcroflluna has becn
described from the formation (Trocdsson. 1926. 1928:
Koch. 1929b: Teichert. 1937: Troclsen. 1950: Dawes &
Pec!' 1984).

Canadani faunas indieatc that Ihc formation ranges
from Ihe lower P. aculeatQ Zone (carly Blaek Riveran)
IO Ihc O. "e/icwpis Zone (Iate Edcnian) in the ronal
schcme af Sweel (1984). Palynomorphs are rommon.
and Ihc upper pan af the formation has yielded tnlete
spores (Nohr-Hansen & Koppelhus. 1988: Grahn &
Nøhr·Hansen. 1989). For details. see under individual
members.

Boundaria. The boundary bclween the Ryder
Gletscher Group and Ihc Kap Jackson Formation is
generally very sharp and is defincd by thc change from
paie. recessive weathering dolomites IO dark. slrongly
e1in·formillg limestones (figs 3. 9). In Bessels Fjord.
howevcr. Ihc boundary is more gradational. sinec the
uppcrmost part of the Cape Websier Formalion com­
prises inlerbedded paie laminnled Olicrites nnd dark
burrow-moltled micrites. The boundary is placed at the
top of the highcsl paIe bed. In Nares Land lhe lower 13
m ofthe Kap Jackson Formation consiSIS af grey. thin to
medium·bcdded limeslones (Sonderholm & Due.
1985).

Fig. 5. l)'pic:ally diff-forming, OOnow mOlllcd limcslooes of thc Kap Jackson Formalion (A). C\osc-up of iithology (B). Besscls
Fjord.



Thc boundary bet .....ccn thc Kap Jackson Formation
and Ihe o\'erlying Cape Calhoun Formation is grada­
tional and is characlcrised by a change from dark grey.
medium-Io thiek-bedded limCSlones to thinner bedded.
strongly recessive. rubbly .....eathering limestones lo1o;th
abundant paie green silty partings. East of Norden·
ski61d Fjord. Ihe Cape Calhoun Formalion wedges out
(fig. 38) and the rather recessi\'e upper parI of the Kap
Jackson formation is overlain by Ihe massive beds of
the lower Aleqatsiaq Fjord Formation.

Distribution. The formalion ean be follo.....ed as a mainly
cliff-forming. dark .....ealhering unil from Morris Bugt in
.....eslern Washington Land to J. P. Koch Fjord. Amund
"Ians Tavsen Iskappe il grades into the Borglum River
Formation (fig. 1).

SubdMsion. On the basis of bedding characlerislics the
formal ion may be splil al most localilies into two memo
bers. the Goniocera! Bay and Troedsson Cifr Mem­
bers. which correspond to the original formations rede­
fined by Peel & Hursl (1980).

II

GOllioceras Bay Member

G#!n#!ral. This member corresponds to the formation of
the same name erected by Troedsson (19"..6) and rede­
fined by Peel & Hursl (1980). where addilional in­
formalion coocerning the membcr may be found.

Typ#! and rt!ferenct! St!cfions. The type localilY is al Go­
nioceras Bugt (fig. I). A reference $Celion is situaled at
the southern end of Bessels Fjord on the western side
(fig. 4).

Thicknt!ss. In the area of Ihe type locality Ihe formation
is 47 m Ihick (J. S. Peel. personal communication, 1987)
which is significantly less than Ihe 60-70 m noted by
Peel Hurst (1980). The Ihickness decreases slighlly
lowards the east to 36 m in easlem Wulfr land.

Bio/a and agt!. Conodont faunas are moderalely diverse
and abundant. Species present include Anst!lIa robusta
(Elhinglon & Clark). Appaiachignatlws delicawlus
Bergslrom el al., DreplI/lOistodus suberect!4s (Branson

Fig. 6. C:lpc Calhoun Formation showing the l)'picul nodular limeslOne~wilh shaly parli"g~ (A). gi\'lng rise IO a slrongly recessive
cliff· face (B). $celio" sho"," in (B) is approximalely 15 m lhick. Bessels Fjord.
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Mchl). PUfldero(!lIs grad/is grudlis (Branson &
Mchl). Pt'riodon acult:aws Hadding and a new species
of Ol/Iadw.

Ahhough Peel & Smilh (1988) suggcslcd thai lhe
base orlhe MarTis Bugl Group. and hcncc Ihis mcmbcr.
was of C. /rkmis,"ilI"'ISis Zone age. data from tlle more
inlcnsh'C sampling of the 1984 and 1985 fjeld seasons
indicatc a slightly youngcr age. Thc short-ranging spe­
cies Eop/(lcogl/{ulllls elolIgmIls (Bcrgstr6m) is present <lI
12 m abo'IC the mcmbcr base in Wulfr Land and al 3 m
in NaTes Land. 25 km IO the east. Thc :.pccics is besl
knowll from North Allantic Provinee arcas and Berg­
sIr6m (1971. 1983) rccordcd ils firs! ,.ppcarance as up­
pcrmosl A. II/lll'qllUlis ZOne. cquivalcnl IO the upper­
mo:,l C. Sl\'eetl Zone in the MidCOnlincnt zonalion
(S\\.CCI. 1984). In Norlh America lhe species does not
appear unlil jusl abo\e the base of the Blad: Riveran
Sl3ge. in Ihe 10"esl pari of the P. aell/eata Zone (Sweet.
1984: Bergstrorn el 0/.. 1988). E. dong(l/11S continues
lhrough inlo lhe Q\'erlying Trocdsson Cliff Member 3t
Bessel!. Fjord. IIldicating Ihm thc Goniocera~ Bay Mern­
her i~ restricted to lhe b"~ill PMt of Ihe /~ (/c"Il'(l/(l Zone
and Ihe lowermost Blild: Riveran.

lJi.uribmioll. The membcr can bc recogniscd 'It most
localities in western North Greenland but it bcromes
lIlcrc3singly difficult IO differentiate c..~lwards. It can­
nOl be unequi\ocally identified e3st of Frcuchen Land.

Troedsson Cli!! Member

TI'pe and reference sectimu. The type localil) is Ihc
coast bet.....een Morris Bugt and Kap Calhoun (fig. I)
(Koch. 1929a). A reference seelion is located at Ihe
soulhern end of Dessels Fjord on the western side (fig.
4),"1 thc s..1me locality 3S lh3t for the Gonioceras Bay
Membcr.

'I1lickllt'SS. In lhe arc'l 'Iround Morris Dugt (fig. I) a
thid.ness of 240...250 m has bcen mcasured (J. S. Peel.
pcr-.onal comrnuniciltion. 1987). In Bessels Fjord the
member is 186 m Ihid.: and the thickncss sh:adily de·
crcascs to 135 m in castern wum Land.

Bmw (lild age. AI Besscls Fjord. E. elolIgaIIIS occurs up
IO 27 m abo\e the base of the membcr denoling an
carhest P. aClllema Zone {Io.... ermost Black Riveran}
age. The uppcr 30-35 m of Ihe Trocdsson Cliff Membcr
IS characterised by the appcar3nce of Ihe characteriSlic
'Red River' fauna .... hich clscwhcre is introduccd in the
upper pari of the B. COlljlllCIIS Zone or the overlying O.
l'f'lin/spis Zone (Sweel & Bergslr6m. 1984). Faun3S 3re
dominalcd by p.mdcrodonlids. ineluding species of Be-

IOOi,lO. Cuflllnbodina. Panderodu.r S.1. and PSt!udobelo­
dina S.1. At Bessels Fjord. Culumoodina occid~nta/i.s

S.....cel is inlroduced 19 m helow the 10P of the member
and ranges inlo the Cape Calhoun Formation. The
range of Ihis species is reslricled to the O. I·~licuspi.s

Zone (S.....eel. 1984). within .....hich Ihe boundary be­
lween the Kap Jackson and Cape Calhoun Formations
ean bc placcd. In Wulff Land. the co-occurrence of C.
occidemalis and Plegugllmlms Ilelsoni ElhinglOll & Fur­
nish in samples crossing lhe boundary furthcr constmins
lhe ;Ige IO the uppermost Edcni3n - M3ysYiIJi3n part of
lhe zone.

Cape Ca/hOlm Formmion

HIStory. Thc hislory of the Cape Calhoun Formation
was revie.....ed by Peel & Hurst (1980).

Num~. From Kap Calhoun. soulh-weslern Washinglon
Land (fig. I).

Type (lild reference s«liolls. The type area of Ihe forma­
lion is around Kap Calhoun. A reference scelion which
Wili> cxtcnsivcJy sillnpled for conodonls has bcen mea­
sured in southern Besscls Fjord (fig. 4).

T/licktless. The formation thins from 60 m at Bessels
Fjord to 40 m in yeboc Land and 30 m in Wulff Land.
Easl of NordenskKild Fjord tlle formation ....edges out.
and in the en"irons of J. P. Koch Fjord il is seen only as
a scarccly disccrnible horizon in the steep cliffs (fig.
3B).

Lil/lOlog)·. The formalion is il ralher uniform. strongly
recessive unit t'Omposcd of grey-green limestones with
abundant pille green silty partings (fig. 6). The .....e3ther­
ing apl>carance becomci> more rubbly wilh incre:lsing
sill COlllenl. The unil ii> ral her diffcrclllly dcyeloped in
Nyeboe Land where il is more nodular and i>haly.

Bio/tl lIml age. The form3tion h3S yiclded 3 rich and
di\erS<.' in\erlebrale fauna (Trocdsson. 1926. 1928:
Paul. 1979) and palynomorphsare cammon (Nohr-Han­
loCn. 19 9). Thc Red Rher f3una documcntcd b) SwCt'1
l~ I]ergstrom (1984) re:lches liS aeme in the Cape Cal­
houn Formation .....ith the domination of panderodontids
renecting the radi.. tion of Ihls family in lhe Edcnian and
Mays\illi.m. Two species .... hich do nOl range abo\'e the
(J. l'j'fiCllspis Zone (S.... eel. 1979. 1984). GI/llmbodillfl
o('('i(It'lIIalu and I'(//ulerodlls brel'iIU'CI/lis Barnes. range
\O .....ithin S m of the tOp of lhe formation at Bessels
Fjord. Thc IOp of Ih;: fonn .. lion is eithcr of Q. I'dicl/~1)is

Zone or earliesl O. robI/sIIIS Zone age.



Fig. 7. Boundal') Del"een IIle Cape: Calboun and A!eqatsiaq
FJ<'rd Formations (marlcd b) hammer) In Ihe reference scc­
tion for the upc Calhoun Formalion In iIOulhcm ~1s Fjord
(MPS 8408U-1. sce fig. 4).

BOImdar/es. Thc lowcr boundar)' is lakcn al Ihc dis·
tinctivc change to palc grccn colouralion. Thc upper
boundary is morc gradalional since green paflings per­
sist inlo Ihc lo"cr few meHes of massivel)' wcathering
limcstones. The boundary is placed lit thc top of a
deeply rcccssh'c. shaly micrilc which varics in Ihickness
from a few centimelres al most localities IO IO cm at
Bessels Fjord. where il forms a dislinclivc black line in
Ihe cliffs (fig. 7).

Dislribll/ion. The form:llion is an casily idenlifiable
marker and nwpping horizon eXlending from Marris
Bugl in Ihe wesl lO Nordcnski6ld Fjord in lhe east (figs
1.3).

Aleqllt.\·itlq Fjortl Formalio"

HislOry. Thc formalion wa~ erected by Peel & Hurst
(1980) and has a complcx Icrminological hislory (cf.
Hurst. 1980: S"ndcrholm & Hartand. in prep.). It cor­
responds to units lA-C. units I3B·C and unit 14B of
Dawes & Peel (1984). and to units AFI-3 of Sonder­
holm f'( til. (1987).

Num~. From Aleqalsiaq Fjord on thc north-wcstcrn
coast of Washington Land. On old maps il is rcfcfTcd to
a~ Alakratiak Fjord.
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TJl1e seclioll. The lype scetion is on the south·weslem
slopes of Pentamerus Bjerge. on the east side of the
north-south valtey extending from the head of Ihe fjord
(fig. I).

Tllick"as, S"nderholm & Harland (in prep,) report
thicknesscs bclween 250 m and 360 m.

Lilhology. The formal ion generally compriscs dark
grey·brov,n wealhering dolomitic wackestone and pack.
slone wilh a distinetive nodular and burTOv,-RlOllled
appearance. In rontrast. tlle midd!e membcr is rom·
po5Cd of massive. paie weathering. grel IO dark grey.
sJightly mouled dolomitic Iimesloncs. In Ihe area be­
twcen Bcssels Fjord and Newman Bugt. smal! mounds
occur withm the middle member (Sonderhotm & Har­
land. 1989. m prep.). The lilholog.} af thc unit is fully
dcseribcd 1OSonderholm & H:lrland (in prep.).

BlOtu and ug~. The formatIon is richly fossiliferous wilh
a di\·ersc shelly fauna associated with graplOlitcs and
various forms of das)'dadaccan algac (Trocdsson. 1926.
1928: Dawes & Peel. 1984: Sonderholm & Harland. in
prep.). Thc Ordo\ician index gastropod M(Jclllrit~s is
present m the lower pan of lhe formation and there are
carly Acronian (L1andO\ery) tnlohilcs and pentamcrid
brachiopods IO lhe upper pari (Lanc. 1979). Palyno­
morph~ are com mon (Nohr-lI:lOscn. 1989: Grahn &
Nohr-Hanscn. 1989).

Species of ApJrdogllatlllls arc :Ilmost complclcly ab·
sent from Ihe conodonl faunas and Ihis makcs the rec·
ognilion difficult of zones younger Ihan thc O. robuStlIS

Zone (Swect. 11JM4). At Alcqatsiaq Fjord. Ordovician
conodonls including Pst'lUJobdodilw? disPflllStl (Glenis·
tcr) are present up to 276 m above the b,ISC of the
formation. More precisc inform,llion is available at Kap
Ammen. Nychoc Land. whcrc P? (/ispllI/sl,. ParoislO­

dlls? "//lIllIIIS (Branson &. Mchl). IJselll/obe/olli/w 1Il/lgo­
ris "II/garis Sweel. Wfl/liserodm ampJissim/ls (Scrpagli).
<I spccic~ c1ol>c IO AphdoglUlIIlIIs lJiI'ergells $wcct and
OlIIodlIS roblls/II.~ (Branson. Meht & Ilranson) oceur al
Ihe hase of the Kap Ammen Mcmber. All af these
specic~ are restricted IO the Ordovician (Swect. 1984).
Conodonl rllunlls higher in Ihc membcr are very sparsc
but the prescncc of Ihe Silurian genus DiSlOmrxJl1S I m
bclow the 101' of lhe Kllp Ammen Membcr indicates
that Ihe Ordovicilln-Silurian boundary falls wilhin it
and this is supported by the prcsence of the cephalopod
HltrOf/ia and the brachiopod Hoforll)'llcuS (Dawcs &
Ped. 1984). The o\crlying Store Canyon Member con­
lains thick·shclled pcntamerid brachiopods. including
Vi'gialla. of carly Silurilm age (~)Oderholm t'1 al..
1987).
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Bomu/tlfies. In Ihc aTca !>clwccn Merris Bugt and Nor­
dcnski61d Fjord. thI,' Alcqalsiaq Fjord Formalion con­
formably overlies Ihc Capc Calhoun Formation. 11Ie
laller wcdgcs oul easl of Nordcnski61d Fjord and Ihc
Alcqatsiaq Fjord Formation directly overlies Ihe Kap
hckson Formalion.

ThI,' Alcqalsiaq Fjord Formation is laterally equiv­
alcnl IO Ihc upper mcmbcr of the BDrglum River For·
malion and lhe Turesø Formalion. ThI,' junction of Ihe
two slratigraphic schcmcs ties under Hans Tavsen Is­
kappe.

In oorlh-wcslcrn Washington Land Ihe formation is
conformably o\'crlain by thI,' Cape Schuchert Formation
(Peary Land Group) as defincd by Hurst (1980). ThI,'
boundary 15 laken al Ihc ch:mgc from light coloured
lime wackeslonc IO massive blad:. bituminous and

chcny limestoncs and shalcs (Hurst. 1980). Oulside this
area. Ihe Alcqalsiaq Fjord Formalion is conformably
o\'erlain by (he Washinglon Land Group (Hurs!. 1980;
!)(mderholm el QI.. 1987). The boundary changcs slighlly
in characler from WCSI tO cast. In Ihe Washington Land
- Hall Land region il is sharply defined by the change
from dark IO Pille carbonaics (Hurs!. 1980: Sunderholm
& I-Iarland. In prep.). Further IO the easl. the ooundary
is more Iransilional. since the OOllom oflhe Washington
Land Group we,lIhers darkcr. The ooundary is Ihen
chOM'n at the changc from relativety recessive. medium­
bcdded. pclllamcroid.rich. dark limeslOnes to massive,
diff-forming dark biostromal timeSIanes wilh few pcn­
tamcroids. In Ihe Freuchen Land - J. P. Koch Fjord
ilrca Ihe bilse of lhe ovcrtying unil wealhers pate. but is
reces~ivc and oflen poorly exposed.

IJislrilmtioll. The formalion crops out between Morris
Bugt. Washington Land... nd lhe western side of Hans
,'hvscn IskaplloC in weSlernmOS( Peary Land.

SuIJllil'i.\';ol1. Thc Alcqalsi,lq Fjord Formation is divided
inlO Iltrce members. lhe Newman Bugl (110--170 m).
Kap Ammen (4l.1--H5 m) and Store Canyon Members
(6U--113 m) (Sl)lldcrhotm & Harland. in prep.).

Borg111m Ril'er formlltioft

f!istory, The Borglum River Form;L\ion of eurrenl us,lge
W,IS defincd by Christie & Pcd (1977) who rc\iscd the
carlier definilions ofTroelsen (1949) and Mayr (1976).
It corresponds in pilrt IO the ·d..rk wealhering timeslone
and dolomitc unit' of ChriSIie & Ineson (1979) in Ihe
area around G, B. Schle) Fjord. In Kronprins Christian
Land. Ihe embr;u:i\e Cenlrum Limeslone of Adams &
Co"ie (1953) indudcd strala now assigned IO lbe Bor!!-

lum River Formalion, $cnlllon (1975) used a differenl
concepl for this unit whieh probabJy equatcs approxi­
malely Io Ihe Borglum River Formation of presenl us­
age (Peel. 1980: Peel el al.. 1981; PeeL 1982). Neither
Adams & Cowie nor Scrutton rcoognised the cffects af
widespread Ihrusling within Ihe strata which, logether
wilh a lack of precision regarding definilion and oontenl
of lhe unils. lcd Peel ~l al. (1981) IO abandon Ihesc
lerms. The Børglum River Formalion was subdivided
into three infonnaJ members by ChrisIie & Peel (19TI):
the 'Iower limcstone mcmber' (260 m). lhe 'middle
limestone and dolomile member' (c. 40 m) and the
'upper limeslone member' (130 m).

NQm~. Afler Ihe rh'er, Børglum Elv in central Peary
Land.

Typt! seclion. The I)'pc $Celion is al Børglum Elv (fig. l).

Fig. 8. Monis Bugt Group (BR; Borglum River; TV; Turcso
Ftlrmalion~) as eXposc;'d al ""rglum El\, cenlral Pcary Land.
The lIlfllrmal lowcr. nllddle ,lild upper mcmbcTS of Ihe Borg·
lum Ri\cr FlIrmallc)O are lIldll-.. led b} I. m. u. rc~ti\e1).The
TUrC'lol FormallO(l I~ o,crlam b) lhe Vmco Gletscher (YG)
;md Odm) "Jord Formauons (0"1. Thld:ness af TurCSIl For­
mallon I) ..ppro~imaICI) ISO m. Thc boundary bet ....ee ... Ihe
Bllrglum RI'cr and Wandel Valk) Form.nlons 111 lile bollom of
Ihc \alle) IS obscured b) drifl



Thickness. In the type section Ihe fonnalion is 430 m
Ihiek. In Kronprins Christian Land Ihe formalion may
be substantiaIly Ihicker, bul the effects of repetition by
Ihrusting in Ihe slratigraphically monotonous unit ha\le
nol )'el been fully assessed (Peel. 1985).

Lith%gy. The lower 260 m and upper 130 m of Ihe
Børglum Ri\'cr Formalion ronsisl of medium- IO Ihick­
bcddcd. dark brown IO yellowish-grey wealhering. con­
spicuously burrow-mollled. dolomilic. n<>dular. pellelal
time mudslone. skeletal waekeslone and paekslone. Be­
Iween these. a 40 m lhick. unfossiliferous unil oecun.
comprising dark wcalhering. Ihinly inlerbedded pellelal
limy dolomite and lime mudstone. in plllces with abun­
dani cheri nodules (fig. 8).

1Ji00a (lild (Ige. TIIC formation has il rich benlhic epi.
fauna and infaun:1. allhough il is not fully describcd
(Trodsen. 1949; ChrisIie & Peel, 1977; Frykman.
1979a; Hurst & Surlyk. 1983; Peel. 1985). The general
aspcct of the macrofauna suggesiS aMiddie Ordo\lician
IO carly Lale Ordo\lician age.

Conodont faunas are sparse Ihroughout the forma·
lion. with Ihe exception of lhe middle membcr and
lowest part of Ihe upper membcr. Thc basal beds of Ihe
formation arc of low dh·ersiIY. bul those species which
are presenl. including a new species of OlllodlU. also
oecur al Ihe base of Ihe Kap Jackson Fonnalion. and
there is no e\lidence for diaehronism.

Thc first occurrcncc of PS~I/(/obdodillo\lu/goris 1'11/­
go,;s Sweel at 13 m in Ihe informal middle member and
PumleroolU brel';'uClI/U.5 Barnes al thc base of the up­
per membcr in Børglum El\l indieales Ihat this inlerval
may be rdcrred to the O, ve/iCllspis Zone and correlates
wilh the upper pari of Ihe Kap Jackson Formalion and
Ihe Cape Calhoun Formation. Faunas from Ihe upper·
mosl part of the formation conlain only DrcpanoisIO(/IIS

subi'rcctlls (Branson & Mchl) and sl>ccies of Pandero·
tJIIS wilh no zonally diagnostic taxa present. Thc base of
the o\lerlying Tureso Formation does. howe\ler. COnlain
lali~sl Riehmondian (Lale Ordo\lician) conodont faunas
(Armmong. 1983. in press).

BOWldoria. The lower boundary to Ihe Ryder
Glelscher Group is conformable and marked by a
change from recessi\le. grey wealhering dolomiles IO
dark. c1iff-fonning limcstoncs (fig. 9). In Børglum EI\I
an approximalely 15 m thick Iransitional. grey weather­
ing. medium·bedded limeslone unil occurs at lhe base
of the Børglum River Formalion (see also Kap Jackson
Formalion), The upper boundary IO Ihe Tureso Forma­
lion is t:lken al Ihe incoming of Ihc firsl dolomilic or
limy dolomilic bed which is accompanied by a ehange IO
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Fig. 9, Morris Bugl Group (BR: Børglum Rivcr Formalion and
TU: Turcsø FOmWlion) of Kronprins Christian Land on thc
c.lstem t"OllSI of Danmark Fjord, WV: Wandcl V'llIcy ,"orma·
tion. SF: Sjælland Fjcldc Formation and OF: Odins Fjord
FOrmalion, Base of icc-<:ap ;s approximatcly 700 m, Acrial
photogr.lph 664 A·Ø. no. 12354. Copyright Kon· og Matrikel­
styreIsen. Denmark (A. 2«)'87).

paie coloured. well·laminaled and recessi\le weathering
beds (figs 8. 9).

Distribwioll. The B"rglum Ri\ler Fonnation can be fol­
lowed as a malOly cliff-forming. dark wc:athering unit
from the easlem side of Hans Ta\lsen Iskappe across
Peary Land IO Valdemar Gliicksladl Land (fig. 8). Iso­
1:lled oulcrops occur in Ihe G. B. Schley Fjord region.
In Kronprins Christian Land Ihe formation is exposed in
:I series af norlh-soulh trending thrust shccts (fig. I)
(Christie & Peel. 1977: Peel. 1980).

'1ilre~'ø Formalia"

HislOry, Thc formation was erected by Hurst (1984)
who rC\licwcd the hislOry of the unit.

Nomi!. From Ihc lake. TureS'!. soulh of Odin Fjord,
Peary Land.

TyJn s«tion. The type section is on Ihe weslern side of
Turc5') (figs I. IO).

Thieknas. The formation is belween 115 and 150 m in
PeaT)' Land. but il is possibly up IO 200 m thick in
Kronprins Otrislian Land (Peel. 1980: Hurst. 1984).

Lith%gy. Thc Turesø Formalion is a dark and light
grey banded unit. characlerised by medium· IO thick­
bcdded dolomile and limy dolomile. The upper half of
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Fig. 10_ l)pc scctlon of [hf;' Tur l Formalion (TU) al Turesø.
cenlml l'cary und BR; Borglum Ri\'cr Formalion; Ol':
Odins Fjord Formalion; YG: YmcrsGlclscher Formalion. Thc
lhidncss or Ihc TurcS41 Formation IS 145 m.

thc formation wc,llhcrs d1lrkcr lhan the Jowcr halL The
dolomitic beds ilTe generally grcy wcathering. com­
monly nlilssive and often pcrv'lsivcJy burrow-mOltlcd.
Roundcd Io irrcgular c;llciIC-fillcd vugs are onen dcvel­
opeJ. and traces of irrcguhlf laminac. rcminisccnt of
crYPlalg<llaminilc. may be present. The limy dolomitic
beds wcallier dark gTCY and nlostly consist of nodular
pellelal and skclctal w<lckcslOnc. bul distincl horizons
up lO IO rn thick of fcncSlm! lime mudslOnc or crypl"l­
gaiaminiIcs occur. Thc fauna b \'cry poor in the lower
half of lhe formalion. }ielding only rare ecphalopods
and ga~tropods. Brachiopod coquinas occur in thc up­
per h:1If of the formation.

Sediments refcmble to lhb formalion in lhc G. B.
Schlcy Fjord region in eaSlem Peary Land and in Kron­
prins Christian Land are Iess dolomitic and h,lve a
higher proportion of no<lular lime wackcslonc than
eryplal~alaminile. Coquinas are more common and the
faunal density and di\ersilY is grealer.

Shelf rim f,lcies of Ihe TureS0 Formation have been
recordcd from carbonatc boulder conglomerates within
lhe Cilronens Fjord Membcr of the Merquj6q Forma­
lion (Hurst & Surlyk. 1981: Hurst. 198-1). The boulders
eonsiSl of lilhoclaslic-biod:lstie grainslOnes rich in frag.
meOlS of virgianid braehiopods. slromaloporoids. gas.
tropods. and reerystalJiscd algac. Some dolomile c1asts
are slained red suggesting the prcscncc of high energy
earbonate sand shoals "'hieh may have been subjeeted
IO subaerial exposure. The abundancc of algae may
suggesl the prescnee of Ol/gal reds (Hurst. 1984).

Bo,mdarieJ. The lo"'er boundary is laken al lhe lowesl
occurrenee of dolomitic or lim) dolomitie beds whieh is
generally accompanied by a subslantial dccline in faunal
density and di\·erslty. The Tures" Formation is conform­
ably overlain by lhe Ymers Glel.scher Formation in Pe.
ary Land. e:>;cepl in Ihe G. B. Schle} Fjord region.
"'here Ihe laller has nOl been rccogmscd (Hurst. 1984).
The boundary is normall} sharp sincc Ihe Ymers
Glelscher Formation is a paie. "'ell-lilminaled and re­
ccssi\'e unit. in COOl raSl IO lhe darker. more massive
upper pari of the Tureso Formation (figs 8. IO).

lbc Ymers Gletscher Formallon has not !xen rccog­
nised "'ith certainlY outside Pear} Land (Hurs!. 1984).
In Kronprins Christian Land il may form the upper pan
of the ·un·named Silurian(?) d%m ile formalion' of
Peel (1980) "'hleh. ho"'ever. was assigned IO Ihc TureS0
Formalion as a "hole by Hurst (1984). Henee. the Tu.
reS0 Formalion is conform'lbll' overlain by the Odins
Fjord Formation in Valdemar Gliiekstadt Land and
Kronpris Christian Land (figs 2. 9). Thc upper bound·
ary of the Turesi) Formalion in lhcsc areas is takcn at
thc firsl ineoming of massin~. mOtlled. dark grel' skele­
lal lime w,lckeslOnc of the Odins Fjord Formation
(Hurs!. 1(84).

Distrilml;Ofl. Thc formalion outcrop~ ,IS a relalively
c1iff-forming. slripcd unit in a bell from the easlem side
of I-Ian~ Tnvscn Iskappe and eaSlwards :lcross Pearl'
Land \O Valdcm:lr Glikksladl L:lIId (fig. JO). Isolalcd
olllerops occur .. mund G. B. Sehley Fjord (fig. I). In
Kronprins Christian Land lhc formal ion is rcpealed in a
series of nOflh-wulh Irending Ihru~l sheelS (Hurs!.
1984: Hurst el al.. 1985).

BioIII IIIrd ag~. The m..erof.. una 111 Ihe lo.... er h.. lf of !he
formalion include~ m;lclurilid ga~lropods. indicaling a
gencral Ordovician agc for Ihis p.. n. and aClinoceralid
ccphalopods. Tht' upper hlllf COnl;(II1S smOOlh \'irgianid
brachiopods. SlIMcsting an e:lrly Io middle L1ando\'ery
(Silurian) age (FUfS1Ch & Hurs!. 1980; Armslrong &
Lane. 1981; Hurs!. 1984).



The conodonts Rhipidognathus symmetricus (Bran­
son, Mehl & Branson) and Aphelognathus pyramidalis
(Branson, Mehl & Branson) are present up to 40 m
above the formation base in Børglum Elv indicating an
Ordovician age (Armstrong, 1983, in press). Typical
Silurian taxa, induding Ozarkodina hassi (Pollock et
al.) and Ozarkodina excavata (Branson & Mehl) have
their firs t appearance 20 m higher in the section.

Correlation with Arctic Canada, East Greenland
and Svalbard

In the Canadian Arctic Archipelago, the lithostra­
tigraphic equivalents of the Kap Jackson, Cape Calhoun
and Aleqatsiaq Fjord Formations are, respectively, the
Thumb Mountain, Irene Bay and Allen Bay Formations
(Peel & Christie, 1982) (fig. 11). Conodonts from the
Canadian units have been described by Nowlan (1976)
and the faunas were listed by Thorsteinsson & Mayr
(1987). The base of the Thumb Mountain Formation
contains a similar, though less diverse, assemblage to
that at the base of the Kap Jackson Formation and no
diachronism is indicated.
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Conodonts from the Irene Bay Formation have tradi­
tionally been interpreted as being of mid- to late Mays­
villian age (Barnes et al., 1976, 1981; Nowlan, 1976).
However, the characteristic O. velicuspis Zone assem­
blage first appears just below the Thumb Mountain ­
Irene Bay boundary, in dose comparison with the first
appearance below the Cape Calhoun Formation. The
zone ranges from mid-Edenian to mid-Maysvillian
(Sweet, 1984) and the Cape Calhoun Formation is
largely contained within it. The respective conodont
faunas indicate a similar mid- to late Edenian age for
the base of the two units. There is some evidence to
indicate that the top of the Irene Bay Formation may be
slightly younger than its Greenland counterpart; the
characteristic species Culumbodina occidentalis Sweet
and C. penna Sweet both have last appearances rela­
tively lower in the Irene Bay Formation than in the
Cape Calhoun Formation (fig. 11).

The Allen Bay Formation was divided into three in­
formal members by Thorsteinsson & Mayr (1987). The
lower member, up to 145 m thick, is of similar lithology
to the Newman Bugt Member, a correlation supported
by the presence of Maclurites and a poody diagnostic
conodont fauna of Richmondian age. The middle mem-
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ber is 300 m thick and may overlie the lower member
with slight unconformity (Thorsteinsson & Mayr, 1987).
Kockelella manitoulinensis Pollock et al. is present at
the base of the middle member, a species that Arm­
strong (1983, in press) reported from the upper half of
the Turesø Formation. The member is otherwise poorly
dated but the lower part is probably equivalent to the
upper part of the Kap Ammen Member and the Store
Canyon Member. The top of the Allen Bay Formation
is no older than O. crassa Zone (early Ludlow) (Thor­
steinsson & Mayr, 1987), indicating that the upper part
of the formation is equivalent to the Washington Land
Group rather than the Morris Bugt Group.

In East Greenland, the youngest Lower Palaeozoic
unit, the Heimbjerge Formation, is older than the Mor­
ris Bugt Group (fig. 11). On Albert Heim Bjerge, at the
type locality, the conodont faunas indicate that the for­
mation extends into the P. friendsvillensis Zone of Late
Whiterockian age (Smith, 1982, 1985). Some 15 km to
the north on C. H. Ostenfeld Nunatak an additional 600
m of sediment is preserved at the top of the unit (Fryk­
man, 1979b) but does not extend above the P. sweeti
Zone; it is thus contained within the Late Whiterockian
(Smith, 1982, 1985).

The Lower Palaeozoic sequences of Svalbard are
principally restricted to the Cambrian and Lower Or­
dovician. At only two localities, Bjørnøya and Motala­
fjella, have younger Ordovician sediments been proven
(fig. 11). On Bjørnøya, the Tetradium Limestone has
Iong been recognised as being of Middle Ordovician age
(Holtedahl, 1920; Horn & Orvin, 1927). Lithologically
the unit comprises dark grey lime mudstones of similar
appearance to the lower part of the Morris Bugt Group.
It too overlies algal-Iaminated, peritidal dolomites, Iith­
ologically comparable to the Wandel Valley Formation
of Peary Land (Peel & Smith, 1988). The macrofauna of
the Tetradium Limestone is in need of revision but
includes Tetradium, Rafinesquina, Gonioceras and Acti­
noceras (Holtedahl, 1920), all of which are present at
the base of the Morris Bugt Group (Troedsson, 1926,
1928). Conodont faunas from the lower part of the unit
(Smith, unpublished collections) are also c10sely similar
to those at the base of the Morris Bugt Group. Further
work on the Bjørnøya faunas is needed, but the base of
the Tetradium Limestone is probably c10sely similar in
age to that of the Morris Bugt Group.

It has only recently been recognised that the Bulltin­
den Formation of Motalafjella, central western Spits­
bergen, contains Ordovician sediments. Scrutton et al.
(1976) had previously demonstrated the presellCe of
Silurian faunas in the middle Boulder Conglomerate
Member but more recent work (Armstrong et al., 1986)
has recovered Ordovician conodonts from the under-

Iying Limestone Member. The conodonts are of North
Atlantic provincial affinity but are poorly diagnostic,
indicating a minimum age of early Caradoc (early Mo­
hawkian) and a maximum age of late Arenig (Early
Whiterockian) .
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