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CARBONATE DEBRIS FLOWS IN TRE CAMBRIAN OF
SOUTH-WEST PEARY LAND, EASTERN NORTH

GREENLAND

J. R. Ineson

In south-western Peary Land a thick carbonate dominated sequence of Early to Late
Cambrian Age conformably overlies the Early Cambrian Buen Formation, and is overlain,
unconformably, by the Wandel Valley Formation of Early-Middle Ordovician age (Peel,
1979; Palmer & Peel, 1979). This sequence is subdivided into the Brønlund Fjord Group
and the overlying Tavsens Iskappe Group (Peel, 1979; Ineson & Peel, this report). The
Brønlund Fjord Group characteristically forms resistant bluffs along the north side of Wan­
sel Dal from J. P. Koch Fjord in the west to Independence Fjord (fig. 20) in the east. The
Tavsens Iskappe Group is confined to western areas by the south-easterly overstep of the
Wandel Valley Formation.

Field work in 1979 involved a stratigraphical and sedimentological study of this Cambrian
sequence from the Henson Gletscher region in the west (fig. 20) to the better described
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Fig. 20. Sketch map of the J. P. Koch Fjord - Adams Gletscher region, west Peary Land. Numbers refer
to localities mentioned in the text.
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Fig. 21. Generalised facies relatiooships af Ihe Brønlund Fjord Group and Tavsens Iskappe Group.
Brcccia sheets \ess than 5 m thick are not shawn. Fm. 1-4, formations af the Bmnlund Fjord Group;
Cm. TI-T4, formalions af the Tavsens Iskappe Group. Localitics 2,3,4, are shawn on fig. 20.

sequence in the east near Jørgen Brønlund Fjord (Troelsen, 1949, 1956; Christie & Peel,
1977). This report contains observations and preliminary interpretations made during the
season in the Henson Gletscher region, with emphasis on the interpretation of thc carbonate
brecci.a beds which characterise thc sequence.

The conforrnablc succession in thc Henson Gletscher region comprises carbonates with
subsidiary mudstones and sandstones, which attain a thickness af about 950 m. Siltstones
and O1udstones of the upper Buen Formation are overlain by a variable succession af dark,
fine-grained, thin~ to medium~bedded carbonates, interbeddcd with prominent carbonate
breccia sheets (fig. 21). These are, in turn, overia in by paie, cross-bcdded, carbonate
grainstones, sandy carbonate brcccias and cross~bcdded sandstones, which first appeared in
the soulh in thc Middle Cambrian (fig. 20, locality 2) and which prograded intermittcntly
northwan.is during the Middle and Late Cambrian. The carbonates have suffered cxtensive
se!ective dolomitisation. The rnajority af the thid breccia sheets, the cross-bedded
grainstones and adjacent carbonates are medium- to coarse-crystalline dolomitcs, often
sucrosic, vuggy and dolomite veined, whcreas the thin~bcddcd, argillaceous, finc-grained
carbonatcs are commonly unaltercd or only partially doiomitised.
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Brønlund Fjord Group

A typical section through these rocks is summarised in fig. 22, which shows the subdivision
into 4 formations recognised by Peel (1979) and Ineson & Peel (this report) in the Henson
Gletscher area. The sequence is dominated by dark, thin- to medium-bedded, planar-and
wavy-bedded dolomites and micritic limestones, which are commonly bituminous, argillace­
ous and cherty, especiaIly in northern exposures (localities 1, 3 and 4). The dominant
sedimentary structure is planar-Iamination, but graded beds are common in formation 1 and
occur elsewhere in the sequence, sometimes in shallow channeis. Small scale slump-folding,
faulting and in situ brecciation are common features in the succession, as are nodular and
concretionary structures which show irregular, sheet-like and spherical or ovoid forms.
Carbonate-breccia beds, which form between 20 and 30 per cent of the Brønlund Fjord
Group, are described below.

Formation 2 contains a pale-cream dolomitic sandstone unit which thins northwards, as do
all the formations ofthis group (see fig. 21, and Peel, 1979). These well-sorted, fine-grained
sandstones occur in 0.1 to 4 m thick, parallel-sided sheets with sharp boundaries. They are
generally structureless or faintly parallel-Iaminated, but in places show low-angle
cross-bedding, internal erosion surfaces and bed amalgamation. Interbedded with the sand
sheets are bioturbated, laminated, silty sandstones and siltstones which are ripple­
cross-Iaminated in southerly exposures (locality 2).

In the northern exposures formation 3 characteristically comprises dolomitic nodular
micrites, capped by a thin breccia bed but, at Henson Gletscher (locality 2), a thick wedge of
grey, bioclastic, dolomite grainstones, which thins rapidly northwards, forms the lower halt
of the formation (fig. 21). Cross-bedding indicates a dominant transport direction towards
the north-west.

The undolomitised carbonates are commonly fossiliferous; formation 4 and the upper
beds of formation 2 yield rich Middle Cambrian trilobite faunas (Palmer & Peel, 1979).
Bioturbation is restricted in type and distribution in northern localities, but becomes more
widespread in the south (locality 2).

Tavsens Iskappe Group

The Tavsens Iskappe Group has been subdivided into 4 formations to the west of Hans
Tavsens Iskappe (fig. 20). As it was impossible to recognise these to the east of the ice cap, a
further three formations have been defined in the area around locality 5 (Ineson & Peel, this
report).

The lower two formations (formations TI and T2, see Ineson & Peel, this report) in the
Henson Gletscher region have a combined maximum thickness of about 330 m, and are
lithologically similar to the underlying Brønlund Fjord Group. Dark, recessive units of
thin-bedded dolomites and argillaceous micritic limestones are inter-bedded with paIe, cliff­
forming, carbonate-breccia sheets. Formation T3 comprises a variable sequence, up to 400
m thick, of paIe, cross-bedded dolomite grainstones sometimes recognisable as oolitic and
bioclastic grainstones, medium- to fine-grained, cross-bedded sandstones, and thick units of
slumped, brecciated dolomite and sandy dolomite. Individual units are commonly lenticular,
thinning northwards with a northerly depositional dip of up to 20°. This facies prograded
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Fig. 22. Simplified sedimenlary scction th.rough the Brønlund
Fjord Group at localit)' I (see fig. 20).

northwards (fig. 21) SO that formation T3 is strongly diachronous from south to "orth,
formation Tl doubles in thickness from locality 2 to localities 3 and 4, and formation 1'2 is
only recognised in northern exposures (Ineson & Peel, this report).
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Fig. 23. Sketch sections af the lower brcccia sheet af formation l, Brønlund 1-jord Group al localities l,
2 and 3 (sec fig. 20).

Carbonate breccia beds

The breccia beds in the Brønlund Fjord and Tavsens Iskappe groups vary in thickness
from 0.5 to 40 m (fig. 21), although the thickcr beds arc possibly unrecognised compositc
beds. They are shcct-like to lenlicular bodies, commonly cxhibiting pinch and swell but
rarely showing channe Iling. Individual sheets ean be dcmonstrated to have considerablc
lateral cxtent. In the Henson Gletscher - J. P. Koch rjord area, the two thiek breecia beds in
formation l of thc Brønlund Fjord Group (figs 21 and 23) ean be confidently eorrclatcd over
a distance of 20 km from north to south and about 15 km from west lO east. The beds have
sharp planar bases and planar or irregular, hummocky tops which, in places, rcsult from lhe
inclusion of large clasts. At locality 5, for example, a clast of cream, cross-beddcd dolomite
grainstone protrudes 15 m above the general levelof the surrounding breccia shecL

The breccias are predominantly composed of tabular, angular and irregular, sub-rounded
carbonatc c1asts with a typical maximum clast size of 30 to 50 cm in a pervasive, darker,
fine-grained carhonate matrix. In undolomitised breccia shcets, the clasts are larninated and
bioturbatcd micrites and peloidal micrites in a dark micritic matrix which is oftcn argillace­
ous. Thc brcccias are pooely sorted, generally clast-supp<)rted, but dispersed, matrix-sup­
porlcd brcccias werc observed. Although elon gate clasts are often subparallel to bedding, or
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Fig. 24. Ptllc dolomite grainstone bed (90
cm lhid) sharpl)' o\'erlying the graded IOP
of af 10m breccia bed. Formalion J, Brøn­
lund fo)ord Group. Locality I (see fig. 20).

locally show a erude imbrication, the overall impression is ef a random, chaotic fabric. Tlle
Illajority of the brcccia beds are disorganiscd and ungradcd over much af their thickness,
although coarse-tail grading was observed in Dnc breccia sheet. The breccia beds commonly
show rapid grading in the upper metre. ar so, and are commonly overlain by a paie grainstone
bcd with an erosionai ar transitional base (figs 23 and 24). Such grainstone beds appear
prcdominantly struclureless but may show diffuse planar-Iamination and ripp!c cross-Iami­
nation in their top half.

Tbe variation observed in a single breccia shect from south to north is schematically

iliustraled in fig. 23. The hummocky slump-breccia sheet in the ,",uth (Iocality 2) is com­
posed Df large, contorted and partially brecciated slabs of thin-bedded, dark grey dolomite,
supported in a chaOlic, poorly sorted dolomitc brcccia. This passes northwards into a paral­

Icl-bounded shect of clast-supporte-d hreccia with a continuous grainstonc cap (Iocalilies 1
and J).

The dasts and the large, bedded stabs ln the brcccia sheet inustrated lO fig. 23, are

lithologically similar 10 the enclosing thin-bedded dolomites but, in the Tavsens Jskappe
Group, the breccia sheets often contain a recognisable proportion of paie grainstone cJasts.
They are angular to sub-rounded, commonly equidimensional, and range from cobble- and
boulder sizcd c1asts up to blocks 40 metres across.

The lack ef imerna\ stnnification, the disorganised ungraded fabric, the pervasivc fine­
grained matrix and the polymictic, poorly sorted nature af the clasts are characteristic
features af mass flow deposits (Johnson, 1970). In view af the intcrbedded, quict watcr,
marine sediments, the breccia beds are intcrpreted as submarine debris flow deposits, as
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described by MiddIeton & Hampton (1973). The great extent of individuaI sheets indicates a
highly mobile flow which, in some cases, was sufficiently competent to transport house-sized
boulders. The paIe grainstone beds which commonIy cap the breccia sheets can be struc­
tureless, but they often show traction structures (fig. 23) and were probably deposited
during a more turbulent phase of the flow. Experimental modelling, by Hampton (1972),
has shown that sub-aqueous debris flow can produce an accompanying turbulent cloud. This
observation has been used to interpret turbidite caps on breccia beds in the Cambrian of
north-west Canada (Krause & OIdershaw, 1979).
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