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Recent field studies and new fossil dating of the Upper Carboniferous strata of central Spitsbergen have led to a reappraisal of the 
traditional lithostratigraphic framework, and two new stratigraphical units (the Black Crag and Pyefjellet Beds) are defined in the lower 
part of the Cadellfjellet Member (Wordiekammen Formation). The Black Crag Beds, previously used in an informal sense, are here 
formally defined as a series of limestones characterized by the presence of 5 units (2- 30 m thick) of massive sparsely to non- fossiliferous 
carbonate mudstone (micrite). The Black Crag Beds, of early to late Kasimovian age, can be traced throughout Biinsow Land and form 
the base of the Cadellfjellet Member in western areas, where they directly overlie evaporites and dolomites assigned to the Minkinfjellet 
Formation. However, in central and eastern Biinsow Land the Black Crag Beds are separated from strata typical of the Minkinfjellet 
Formation by a series of fossiliferous limestones whose constituent facies show a cyclic distribution. Each cycle is capped by an exposure 
surface. These limestones, of late Moscovian to early Kasimovian age, are here termed the Pyefjellet Beds and form the base of the 
Cadellfjellet Member (Wordiekamrnen Formation) in central and eastern Biinsow Land. The stacked limestone cycles of the Pyefjellet 

Beds are considered to constitute a distinct Late Carboniferous (late Moscovian-early Kasimovian) car bona te platform, the Ny Friesland 
Platform, which developed within the Billefjorden Trough on the hanging- wall dip-slope of the Ny-Friesland Block. The Ny Friesland 
Platform marked the eastern margin of a contemporaneous low- relief topographic basin (the Campbellryggen Basin) which lay between 
the platform and the footwall of the Nordfjorden Block. The margin of the Ny Friesland Platform is marked by an abrupt westward 
thinning of the limestone cycles that constitute the Pyefjellet Beds and a concomitant interfingering with evaporites and dolomites of 
the uppermost Minkinfjellet Formation. The evaporites and dolomites are considered to represent the off- platform 'basin- fill' of the 
Campbellryggen Basin and were deposited predominantly during sea- level lows when the Ny Friesland Platform was exposed. 
Consequently, the exposure surfaces bounding the marine limestone cycles in the Pyefjellet Beds are considered to be time equivalent 
to the evaporites and dolostones deposited in the basin. Relative sea- leve] highs resulted in the deposition of the Pyefjellet Beds. 
Aggradation and progradation of the Ny Friesland Platform was therefore a highstand phenomenon. The vertical transition from the 
Pyefjellet to Black Crag Beds probably reflects a large- scale change in circulation pattems across the central Spitsbergen carbonate 
platform. Indeed, the rocks within the Cadellfjellet Member are considered to represent a single late Moscovian to mid- Gzelian regressive 
sequence. Regressive sequences of similar magnitude, and spanning the same time interval, have also been documented in Arctic Canada 
and Greenland, and are apparently the result of a regional fall in relative sea leve] which affected the northem margin of Pangaea. 
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Introduction 

Situated ca. 25° to 30° north of the equator (Drewry et al. 
1974; Steel & Worsley 1 984; Scotese & McKerrow 1990) 
Spitsbergen was an area of extensive car bona te and eva p
o rite deposition during Late Carboniferous time. The 
sedimentary successions deposited across central Spitsber
gen normally show a cyclic distribution of facies. Deposi
tion appears to have been partly controlled by active fault
ing, which was initiated in Early to Late Carboniferous 
( Serpukhovian- Bashkirian) time (Johannessen & Steel 
1 992), and partly by relative changes in sea-level. Indeed, 
cyclic Upper Carboniferous sequences are a world-wide 
phenomenon and are generally believed to be related to 
global eustatic sea-level changes (Ross & Ross 1985) 
caused by changes in ice volume associated with the south
em Gondwanaland glaciation (Veevers & Powell 1987). 

The Upper Carboniferous and Lower Permian strata 
of central Spitsbergen have been the focus of numerous 
studies (McWhae 1 953; Gee et al. 1953;  Forbes et al . 
1958; Cutbill & Challinor 1965; Winsnes 1 966; Lønøy 
198 1 ,  1 995; Sundsbø 1 982; Skaug et al. 1982; Dons 
1983;  Steel & Worsley 1984; Dallmann 1993; Johansen 
1994). However, recent fie1d studies ( 1 992-96) in con

junction with more precise biostratigraphic control 
(Nilsson 1988, 1 993), have resulted in a reappraisal of 
some of the Upper Carboniferous successions in central 
Spitsbergen. This paper aims to reassess the traditional 
stratigraphical framework for the Upper Carboniferous 
strata in central Biinsow Land. It revises some of the 
stratigraphic units (the Black Crag and Gerritbreen 
Beds) and defines a new unit ( the Pyefjellet Beds) which 
is assigned to the CadellfjeHet Member of the W ordie
kammen Formation (formerly the Nordenskioldbreen 
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Formation, 1 see Table 1 ) .  The Pyefjellet Beds consist 
primarily of bedded limestones whose constituent facies 
are arranged in a cyclic manner. Moreover, the cyclic 
limestones which define the Pyefjellet Beds can be 
mapped across central and eastern Biinsow Land and are 
considered to represent a distinct Late Carboniferous 
( late Moscovian-Kasimovian) carbonate platform (the 
Ny Friesland Platform) that developed on the eastern 
margin of the Billefjorden Trough. A contemporaneous 
topographic low ( the Campbellryggen Basin) la y between 
the western margin of the Ny Friesland Platform and the 
Billefjorden Fault Zone. Consequently, a series of revised 
Late Carboniferous palaeogeographical reconstructions 
are presented for central Spitsbergen. 

Geological setting 

Extension in Early to Late Carboniferous ( Serpukho
vian-Bashkirian) time created a series of NNW- SSE 
trending rift basins in Spitsbergen which possessed half 
graben (tilt-block) geometries (Johannessen & Steel 
1 992) . In east-central Spitsbergen two major fault blocks 
are recognized, the Nordfjorden and Ny Friesland Blocks 
(Cutbill & Challinor 1 965; Harland et al. 1 974; Fig. 1 ) .  
Rotation of these blocks during extension created two 
asymmetrical depositional centres; the St. Jonsfjorden 
Basin and the Billefjorden Trough separated by the 
footwall high of the Nordfjorden Block (Figs. l ,  2). Active 
rifting is generally considered to have ceased by late 
Moscovian time when regional subsidence and accompa
nying sea-level rise resulted in the deposition of transgres
sive sequences throughout the Barents Sea region (Steel & 
Worsley 1984; Nøttvedt et al . 1 993) . This period of 
relative sea-level rise can be correlated with similar 
Moscovian transgressive events in Greenland (Stemmerik 
1 993) and Arctic Canada (Beauchamp et al. 1 989a, b) . 

In central Spitsbergen a thick and well-documented 
succession of syn-rift clastic and evaporite sediments was 
deposited in the Billefjorden Trough (Johannessen & 
Steel 1 992). The transition to post-rift sedimentation is 
generally considered to have occurred during the Mosco
vian with the deposition of the Minkinfjellet Formation 
(formerly the Minkinfjellet Member of the Nordenski
oldbreen Formation, see Table l ;  Johannessen & Steel 
1 992; Lønøy 1995). However, several aspects of the 
Upper Carboniferous sedimentary fill of central Spitsber
gen are indicative of continued, albeit subdued, subsi
dence along the major fault systems. These features will 
be fully discussed below but include ( i) pronounced 
thickness and facies variations across the Billefjorden 
Fault Zone; ( ii) the development of localized unconfor
mities on the footwall of the Nordfjorden Block; and ( iii) 
rare horizons of event beds. 

1 The Late Palaeozoic stratigraphy of Svalbard is presently being revised by the 
Norwegian Stratigraphic Committee for Svalbard. Here the newly proposed 
( albeit presently unpublished) stratigraphic framework has been adopted and is 
presented in Table l with the permission of the authors. 
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Fig. /. Locality map illustrating the principal areas investigated, outcrop of 

Carboniferous and Permian strata and the main structural and palaeogeographi

cal . elements in central Spitsbergen during Late Carboniferous time. E - Ekman
fjorden; S - Skansen; BL - Biinsow Land; M - Malte Brunfjellet; BFZ -
Billefjorden Fault Zone; LFZ Lomfjorden Fault Zone; Inset map; AC - Arctic 
Canada; NZ - Novaya Zemlya; U - Urals. 

Lithostratigraphy 

Gee et al. ( 1 953) erected an Upper Palaeozoic lithos
tratigraphy for central Spitsbergen (Table l )  which was 
subsequently modified and formalized by Cutbill & 
Challinor ( 1 965). Cutbill & Challinor divided Carbonif
erous and early Permian rocks into two groups; pre- and 
syn-rift clastic sequences of Early Carboniferous age 
were assigned to the Billefjorden Group while late syn
rift and post-rift carbonate and evaporite sequences were 
placed in the Gipsdalen Group {Table l ;  Figs. 2, 3). 

Confusion exists over the present subdivision of the 
middle part of the Gipsdalen Group. Cutbill & Challinor 
( 1 965) originally divided the gro up in to three formations, 
a lower dastic and evaporitic Ebbadalen Formation, a 
middle carbonate-dominated Nordenskioldbreen Forma-
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Table l. History of lithostratigraphic nomenclature for the late Carboniferous and early Permian strata of Biinsow 

Land, central Spitsbergen. The lithostratigraphy adopted here follows the recently proposed stratigraphy of Dallmann 

( 1 993) and Dallmann et al. (in press). 
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Fig. 2. Carboniferous and Early Permian lithostratigraphy of central Spitsbergen. See Fig. 3 for details of the relationship between the Minkinfjellet Formation and 
Cadellfjellet Member of the Wordiekammen Formation. Modified from Cutbill & Challinor ( 1 965), Lønøy ( 1995) and Dallmann et al. ( in press). 
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Black Crag cycles thin to east E 

Pyefjellet & Finlayfjellet 

Fig. 3. Revised lithostratigraphic framework for the Minkinfjellet Formation-Cadellfjellet Member boundary, illustrating the relative position and stratigraphic 
relationships of the Pyefjellet Beds, Black Crag Beds and uppermost part of the Minkinfjellet Formation. The lateral transition between the Pyefjellet Beds and the 
Minkinfjellet Formation is considered to mark the margin of a late Moscovian-early Kasimovian platform margin. Note that the base of the Cadellfjellet Member, 
as defined here, becomes younger towards the west. See Fig. 5a for locations. 

tion and an upper dolomitic and evaporitic Gipshuken 
Formation (Table l ,  Fig. 2). However, Dallmann ( 1993) 
has recently proposed that the lowest member within the 
Nordenskioldbreen Formation, the Minkinfjellet Mem
ber, should be raised to formation status. Dallmann's 
suggestion appears to be reasonable as the sediments 
which comprise the Minkinfjellet Member are restricted 
to the Billefjorden Trough ( see Fig. 2). Furthermore, 
their lithological diversity ( dolomites, evaporites, lime
stones, sandstones and rare shales) readily distinguishes 
them from the predominantly limestone units which 
overlie them. However, the ramifications from raising the 
Minkinfjellet Member to a Formation are far-reaching. 
For instance, the Nordenskioldbreen Formation is inval
idated (as it was originally defined as containing three 
members) and it is now proposed (Dallmann et al . in 
press) that the term 'Wordiekammen Formation' should 
supersede it ( see Table 1) .  This nomenclature change 
resurrects the original term 'W ordiekammen' used by 
Gee et al. ( 1953). Moreover, several new Members are to 
be included in the Minkinfjellet Formation, of which the 
most important with respect to this study is the Fortet 
Member (Table l) which has been assigned to a unit of 
angular breccias present in northwestem Biinsow Land 
and to the north of Billefjorden ( see Dallmann 1 993; 
Dallmann et al. in press). This newly proposed strati
graphic nomenclature is adopted here (Table 1 ), but the 
reader should be aware that it is still subject to confirma
tion by the Norwegian Stratigraphic Committee. 

The successions discussed herein belong to the upper 
part of the newly defined Minkinfjellet Formation and 
the lower part of the Cadellfjellet Member (Wordiekam
men Formation) (Figs. 2, 3). Problems arise, however, 
when trying to define the contact between these two 
units. The base of the Cadellfjellet Member has tradition-

ally been placed at the base of the 'Black Crag' ( a  thick 
black to dark grey carbonate mudstone; Gee et al . 1 953), 
or at the first appearance of fusulinids characteristic of 
the Waeringella usvae Zone (Cutbill & Challinor 1 965). 
However, the usage of fusulinid foraminiferans to define 
the base of a lithostratigraphical unit is clearly unaccept
able and is, more importantly, totally impractical in the 
field. It should be replaced by a purely lithostr:atigraphi
cal definition. 

In Cutbill & Challinor's original 1 965 classification the 
Black Crag formed the lower part of the Gerritbreen Beds. 
Subsequently, Sundsbø ( 1982) separated the sequence of 
limestones containing 'Black Crag facies' into a distinct 
unit, the Black Crag Beds, which he correlated across 
northwest Biinsow Land. Previous studies have suggested 
that the Black Crag mudstones passed laterally eastwards 
in to a series of phylloid algal banks (Sundsbø 1 982; Dons 
1 983; Worsley et al . 1 986). Consequently, in central and 
eastem Biinsow Land the base of the Cadellfjellet Mem
ber was placed at the base of the first phylloid algal bank 
(Sundsbø 1 982; Dons 1983;  Lønøy 1 995). 

Recent field mapping by the authors has shown that 
the Black Crag is not laterally equivalent to the phylloid 
algal banks but actually stratigraphically overlies the 
sequences in which they are developed (Figs. 3, 6). 
Moreover, this mapping has revealed that phylloid algal 
banks occur much lower in the stratigraphy than had 
hitherto been supposed, in strata normally assigned to 
the Minkinfjellet Formation. Confusion, therefore per
sists in how the boundary between the Minkinfjellet 
Formation and Cadellfjellet Member of the Wordiekam
men Formation is defined. In order to clarify the nature 
of this boundary two newly defined lithostratigraphic 
units, the Black Crag Beds and Pyejjel/et Beds (Tables l ,  
2) are here used to define the base of the Cadellfjellet 
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Table 2. Lithological descriptions of the stratigraphic units within the Cadellfjellet Member of the Wordiekammen Formation and the uppermost part of the 
Minkinfjellet Formation (see Figs. 2, 3). Note that successively younger sediments within the Cadellfjellet Member indicate deposition in an increasingly 

near-shore setting, suggesting that the Cadellfjellet Member represents a long-term regressive rock succession. 

Cadellfjellet Mb. 
(Wordiekammen Fm.) 

Mathewbreen beds 

Gerritbreen beds 

Black Crag Beds 

Pyefjellet Beds 

Minkinljellet Fm. (pars) 
[ upper part, lateral 
equivalents to the 
Pyefjellet Beds] 

Description 

Very poorly exposed sequence of dolomites ( often 
possessing moulds following the dissolution of gypsum) 
and thin intercalated gypsum beds. Thin carbonate 
mudstone and packstone beds are also present 
(Sundsbø 1 982). 
Diverse lithologies including carbonate mudstones, 
packstones and locally relatively thick (ca. 5 m) 
cross-bedded sandy grainstone/calcareous sandstone 
units ( Fig. 6). The Gerritbreen Beds originally included 
the Black Crag (Cutbill & Challinor 1965) but these 
beds are now considered to be a separate 
lithostratigraphic unit (see below). 
A succession of limestones characterized by a series of 
distinctive massive carbonate mudstones (micrites) 
separated by bedded packstones and wackestones. The 
unit has a combined thickness of > 60 m in western 
Biinsow Land but thins towards the east. The facies are 
arranged in a cyclic manner. A typical Black Crag cycle 
consists of well-bedded bioclastic ( often fusulinid-rich) 
wackestones or packstones at the base which are 
overlain by massive black to dark grey carbonate 
mudstones (the Black Crag sensu stricto). The 
mudstones are generally massive or thickly bedded and 
are either sparsely fossiliferous or totally barren. Small 
moulds after gypsum crystals are locally present in the 
mudstones. Sedimentary breccias ( de bris flows and 
olistoliths) are locally present at the base of the first 
micrite unit. Subaerial exposure surfaces marked by 
minor karst development and locally by in situ 
Microcodium are present at the top of each cycle ( Fig. 
6). In western Biinsow Land and the Black Crag overlie 
evaporite-dolomite cycles of the uppermost Minkinfjellet 
Formation while in central and eastem Biinsow Land 
they are separated from the Minkinfjellet Formation by 
the Pyefjellet Beds ( see Figs. 3, 4, 6). 
A series of fossiliferous limestones whose constituent 
facies are cyclic; bedded bioclastic wackestones from the 
base of the cycles and are normally overlain by massive 
phylloid algal and/or Palaeoap/ysina wackestones. Thin 
packstone or grainstone beds are commonly developed 
near the top of the cycles which are capped by subaerial 
exposure surfaces. The Pyefjellet Beds have a thickness 
of ca. 45 m in central Biinsow Land but thicken 
eastwards ( reaching nearly l 00 m thick at Ultunafjellet) 
and are transitional westwards into the predominantly 
evaporite-dolomite cycles of the uppermost part of the 
Minkinfjellet Formation (see Figs. 3, 6). 
The Pyefjellet Beds define a distinct carbonate platform 
that developed on the hanging wall of the Ny Friesland 
Block and which is here termed the Ny Friesland 
Platform. 

On the west side of Meakinsfjellet and southem face of 
Campbellryggen the upper part of the Formation con
sists of thinly bedded dolomites, shales and gypsum 
beds. Further to the north (north side of Carnpbellryg
gen) gypsiferous strata are replaced by dolomite, sand
stone and thin shale interbeds (Gee et al. 1 953). 

Age and thickness in 
Biinsow Land 

middle Gzelian 30-45 m 

early Gzelian ca. 20 m 

early Kasimovian to late 
Kasimovian or possibly 
earliest Gzelian ca. 30-60 m 

late Moscovian to early 
Kasimovian 45- 1 00 m 

Moscovian-early Kasimovian 

Deposition setting 

Restricted, shallow intertidal to 
supratidal ioner shelf 

Shallow, subtidal locally 
high-energy shelf 

Open to partially restricted ioner 
shelf setting ( see Fig. 9c) 

Fully marine open shelf sediments 
( see Fig. Sa, b) 

Predominantly shallow restricted 
hypersaline subtidal to supratidal 
setting with occasional open 
marine horizons 

Member in Biinsow Land ( see Table 2 and Fig. 3). The 
stratigraphical relationships of these units are outlined 
below and summarised in Figs. 2, 3 and 6. 

' . . .  one or several thick beds of ditT-forming porce1-
lanous [micritic] limestone'. Up to five intervals of mi
crite have been recognized, each separated by fossilifer
ous limestone beds ( see Fig. 6; Gee et al. 1953;  Cutbill & 
Challinor 1 965; Sundsbø 1 982) and this package of 
rocks, varying from 30 to 60 m in total thickness, is here 
defined as the Black Crag Beds (Table 2). Fusulinids 
retrieved from the Black Crag Beds date them as early to 
late Kasimovian in age ( see below). 

Revised lithostratigraphic framework 

The Black Crag Beds 

Characteristics, age, distribution and thickness. - The 
term 'Black Crag' was first used by Gee et al. ( 1 953) for 



1 74 N. A.  H. Pickard et al. 

Fig. 4. Field photographs of the basal part of the Cadellfjellet Member in 
Biinsow Land. (A) Black Crag Beds ( base arrowed) overlying a thick sequence of 
evaporitic strata ( Minkinfjellet Formation). Note that the base of the Black Crag 
Beds is irregular due to the development of solifluction breccias during the last ice 
retreat. Small outcrops of evaporite occur within the scree-covered interval (small 
arrow) below the basal unit of Black Crag micrite ( see Fig. 6). Southeastern 
corner of Campbellryggen, western Biinsow Land. Exposed rock succession is 
approximately 200 m thick. (B) Large arrows indicate the base of the Black Crag 
Beds on the north face of Pyefjellet in central Biinsow Land (Pyefjellet North 
locality, Fig. 6). Here the Black Crag Beds are underlain by a sequence of bedded 
limestones (the Pyefjellet Beds) which can be traced throughout central and 
eastern Biinsow Land. The lowermost, pale-looking unit (small arrow) is the 
thick phylloid bank developed at the top of the first Pyefjellet cycle ( Py l, see Fig. 
6, Pyefjellet North) and is approximately lO m thick. 

As defined here the Black Crag Beds replace the lower 
part of Cutbill & Challinor's ( 1965) 'Gerritbreen Beds' 
(Table 1 ) .  It also amends slightly the informal definition 
of Sundsbø ( 1 982) .  The term 'Gerritbreen Beds' is here 
reserved for the ca. 20 m of more diverse lithologies 
(Table 2) that overlie the Black Crag Beds ( see Fig. 6; 
Cutbill & Challinor 1 965; Sundsbø 1 982) . 

Because the nature of the strata which underlie the 
Black Crag Beds differs in western and eastem Biinsow 
Land, two type localities are designated. The first is 
located on an eastem spur of Skeltonfjellet, which can be 
accessed via Stenhousebreen (a small valley on the west
em side of Gipsdalen), while the second is located on the 
north face of Pyefjellet, situated on the eastem side of 
Gipsdalen (Figs. Sa, 6). At both localities the base of the 
Black Crag Beds is taken at the base of the first thick, 
dark grey to black micrite unit. At Skeltonfjellet, and all 
localities to the west and south of Meankinsfjellet, the 
Black Crag Beds are underlain by intercalated gypsum 
and dolomite beds ( see Fig. 6). As such, the base of the 
Black Crag Beds in these areas coincides with the base of 
the Cadellfjellet Member as originally defined by Cutbill 
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& Challinor ( 1965) (Figs. 3 ,  4a, 6). However, in central 
and eastem Biinsow Land the Black Crag Beds are 
separated from the dolomitic sequences typical of the 
Minkinfjellet Formation by a succession of open marine 
limestones which contain phylloid algal and Palaeoa
plysina buildups (Figs. 4b, 6). This succession of rocks 
was previously considered to be laterally equivalent to 
the Black Crag micrites (Sundsbø 1 982; Dons 1 983) but 
they are now known to be older and these marine 
limestones are here assigned to a new stratigraphical unit 
called the Pyefjellet Beds (Tables l, 2, see below). The 
top of the Black Crag Beds is placed at the top of the 
fifth interval of dark grey to black micrite where there is 
a marked transition to a sedimentary succession contain
ing units of thick cliff-forming sandy grainstones and 
calcareous sandstones ( the Gerritbreen Beds, see Ta ble 2 
and Fig. 6). 

The Black Crag Beds can be mapped throughout 
Biinsow Land (Figs. 3, 6; see also Gee et al. 1 953 ,  text 
figure 4) and show a drastic westwards thickening from 
ca. 30 m in eastem areas to in excess of 60 m on 
Skeltonfjellet. However, Black Crag micrites have not 
been recorded from the immediate vicinity of the Bille
fjorden Fault Zone and appear to be absent from the 
footwall of the Nordfjorden Block (Fig. 6). Nevertheless, 
thin intervals containing reworked clasts of black micrite 
are present in a small interval beneath a prominent 
sandstone horizon at Skansen (Fig. 6). Fusulinid datings 
from this interval indicate a late Kasimovian age, sug
gesting that this part of the Kapitol Member may indeed 
be laterally equivalent to the Black Crag Beds in the 
Billefjorden Trough ( see discussion). Eastwards of the 
present study area outcrops are restricted to scattered 
nunataks in the Ny Friesland ice sheet and data are 
sparse. One exception is a logged succession on Malte 
Brunfjellet, where Kasimovian-aged rocks, though 
poorly exposed, are predominantly bioclastic limestones 
with abundant in situ Microcodium development ( see 
Lønøy 1 995). 

In north western Biinsow Land ( northem side of 
Campbellryggen) the base of the Black Crag Beds is 
often obscured by extensive brecciation (Figs. 4a, Sb ). 
Several origins have been proposed for this breccia ( see 
McWhae 1 953 for discussion), but it is generally believed 
to have formed from collapse following the dissolution of 
evaporites in the upper part of the Minkinfjellet Forma
tion (McWhae 1 953; Lønøy 1 995). However, recent field 
studies by two of the authors (NAHP & N-MH) on the 
southem side of Campbellryggen revealed the presence of 
both sedimentary breccias (de bris ftows and olistros
tomes, see Fig. 6) as well as soliftuction breccias within 
the basal Black Crag micrite. Collapse breccias were not 
observed even though they are extensive on the northem 
side of the same mountain (Dallmann 1 993). 

Lithologies and depositiona/ environment. - Although a 
variety of lithologies are present in the Black Crag Beds, 
the most prominent is a sparse to non-fossiliferous dark 
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Fig. 6. Sedimentary logs of the Kapitol Me�ber, lower_part of the Cadellfjellet Member and tbe uppermo t part of the Minlcinfjellet Formation. A dtstinct 
gre)-green blocla,uc c:�lcarcous shalc presentm the_ Kapitol Mcmber (_ma rked O ) may correlate wnh a stmtlar shale m the Pyefjellel Beds. The Pyefjellct Bcds 
pass laterally. �lwcc_n the Skehonfjellet and Meakmsfjellet F..a;t locahttc� mlo a �ue� dominated by evapontcs and dolostones wbich are assigned to the 
Mmkm�ellet Fommtton. Ille basal Black Crag C}"Cie also tht�kcns apprcaably al lhts poml (see text for discusston). Note also that the fourth Black Crag cyclc 
(BC 4) ts not present al ull the Jocahucs and thal the first Bldck Crag unit has been locally rcmoved by cros1on (Pyefjcllel west). 
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