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THE UN-NAMED SILURIAN(?) DOLOMITE FORMATION,
BØRGLUM ELV, CENTRAL PEARY LAND

H. A. Armstrong and P. D. Lane

The un-named Silurian(?) dolomite formation, described originally from the upper
reaches af the valley of Børglum Elv (fig. 9) by Christie & Peel (1977, figs. 3,4) and widely
distributed in Peary Land, has received little detailed attention in any of its outcrops.
Although these outcrops were visited by R. L. Christie and J. S. Peel in 1974 (Peel &
Christie 1975, Christie & Peel 1977), P. D. Lane and A. T. Thomas in 1978 and J. E.
Mabillard in 1979 (the reports of the last two parties held as unpublished field accounts by
GGU), no detailed log af the whole of this formation has been previously published. The
section (fig. 9) was chosen 112 km south of that measured by Christie & Peel (1977, fig. 3H)
in order to include the base af the formation.

Fig. 9. Index map showing section locality.
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Fig. la. Lithologicallog of the un-named Silurian(?) dolomite formation. Scale bar c. 14 m.

We present here a complete log from the upper portion of the Børglum River Formation
into the basal part of the un-named Silurian limestone formation, which Iie respectively
below and above the un-named Silurian(?) dolomite formation (fig. 10).
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Lithostratigraphy

Lithostratigraphic divisions are taken as in Christie & Peel (1977).

Børglum River Formation

The upper 10 m of this unit were examined. The rocks here are typical of the formation,
being massive, dark-weathering Iimey dolomites with abundant silicified horizontal burrows,
Maclurites and actinoceratid cephalopods. Although predominantly dark in colour, the
weathered rock is usually mottled in appearance which, perhaps, reflects dolomitization
centred on the extensively burrowed original sediment.

Un-named Silurian(?) dolomite formation (c. 95 m)

The formation can be divided into four distinct units on the basis of lithology and weath
ering characteristics. The lowest three units are equivalent to the 'lower member' of Christie
& Peel (1977), and the uppermost to their 'upper member'.

Unit 1 (c. 6 m)

The basal 1 m of this unit consists of very finely crystalline, almost porcellanous,
pale-weathering dolomite which is finely laminated towards the top. Above, 3 m of medium
grey crystalline dolomite show planar and trough cross-bedding. No clear current directions
are exhibited by the smaller sets, but the larger ones indicate currents from the southern
quadrant. Some bedding planes show scours and faint ripples.

Above this, finely crystalline thin-bedded dolomite passes up into wavy bedded, faintly
laminated dolomite which is terminated by a 0.5 m brecciated horizon. This 'breccia' consists
of fragments of finely crystalline, paie dolomite about 10 mm thick and a few tens of
millimetres long, set in a darker, more coarsely crystalline matrix. Commonly fragments
have suffered only minimal displacement or rotation; they are closely aligned, one with the
next, and fine laminae can be traced easily from one to its neighbours over distances of a few
metres.

Unit 2 (c. 28 m)

Dark-weathering, massive dolomite with burrow-centred mottling predominates in this
unit, although at about halt thickness a thin-bedded unit of finely crystalline dolomite
occurs. In the massive dolomite, vugs are common and are usually filled with buff dolomite
or, rarely, with calcite.

Unit 3 (c. 10 m)

Characteristic of this unit is pale-weathering, porcellanous and finely crystalline dolomite
with scattered, randomly oriented, thin-shelled, pentamerid brachiopods, pelmatozoan
fragments and smooth-valved ostracods, similar in character to the upper part of Unit 1.
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Fig. Il. -8reccialed" appcar..nce
of dolomile$ al lhe lop af uml 5
uf .hc un-namcd Silurian lime·
Slone formalion.

Unit 4 (c. 53 m)

This unit consisIs ;\Jmost cnlircly af massive, d;lrk-wc:llhcring, dark grey monlcd dolo
mile. It has fine IO medium crystallinilY wilh li slrong biluminous smell whcn frcshly broken.
A fe ..... scaltcrcd calcilc-fillcd vugs arc present. and Ihe general aspecl af this unit is likc
Unil2.

U'I-1ItI1l1ed SilllriOll limeslOflt! [ormmiofl (member A)

ThTec umts (here numbcrcd 5-7) arc rccognized In mcmbcr A.

Unn 5 (c. I·U m)

Thmly bcdded, fine grained. dark ItmeslOnc and hme) dolomltc wllh abundanl, smooth
oslracods form Ihe basal 6 m af Ihis unil. Upward Ihe rocks becomc laminated. al firsl
planar. then wavy and finally brcccialcd (fig. II) to resemble lhose at the 10p of Unit I (see
below). In SOffie places localized breccialion, morphologieally similar IO tepee Slructure
(Shinn. 1969; Evamy, 1973). can bc seen. bul on a mueh smaller sealc.

Unit 6 (c. S.S m)

Very dark, lhinly-bedded limestone characterizcs this unit. The 10P few thin beds displllY
well-developed polygomll cracks whosc morphology is consistent with an origin duc \O

desiceation (fig. 12).

Unit 7 (c. IS m)

This unit is composed of massive, blue-grey, medium-grained, bioclaslic limestone con
taining abundant parliaIly silicified brachiopods (mainly Ihick-shcllcd pentamerids), gas
Iropods, cephalopods. tabulate corals and stromatoporoids.

Above Unit 7, a I m bed of medium grained calcarenitc with vel)' abundanllhkk-shcllcd
pentamerids, but almosl no other fossils, marks the base of Membcr B of the un-namcd
Silurian limestone formalion.
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Fig. 12. Bedding surfacc In lhe
lime) dolomIIcs of Mcmber A (Jf
thc un-namcd Sllurian IImC'!;lonc
formalion, showing mud cracks.

Sedimenhlry environrncnls

Rocks wilh the lilhological characters of the Børglum Ri'"cr Formalion arc common!y
formed in a 10w energ)'. shelterecl. probabty sublidal cn\irOnmcnl as indlcalcd by recent
wQrk (Kendall. 1977; Morro..... 1978: Jones. Oldershaw &. Narbonne. 1979) on similar
carbonatc facies. Howc...cr. duc IO the n3IUfC of the rocks of thc un-namcd Silurian(?)
dolomilC fonnalion. and pcrhaps p3rticularly to Ihe dolomilizalion. only a few features arc
prcservcd Wllh which a dClailed analysis of thc cn\'ironmenlS of dcposition ma) be attcmp
lcd. AI thc base of the formatIon, howc\cr, the cross-bcddcd unit indlcalcs highcr cncrgy
conditions for Ihis interval compared wilh lhose under which Ihe Børglum Ri\er Formallan
below accumulaled. Shallower waler condllions may IllUS bc indicaled for Ihe base of lhe
un-namcd Silurian(?) dolomile formalion Ihan for Ihe underlying bed.). Furlhcr, Ihe pam,
rcslricled la monospccificbrachiopod, pelmalozoan oroSlraeod faunas foundsparsdy lhrough
Ihc un-named Silurian(?) dolornile formalion indicale Ihal deposilion in an opcn. fully
marine cnvironment is unlikcly. Fursich & Hursl (1980) indced, have reeently postulalcd
Ihal the characler of Ihesc faunas, along .....ilh regional and stratigraphie consideralions.
indicaie deposilion in an "al Ieasl 51igh1ly hypersaline em'ironmenf' (p. 306), perhaps
lagoonaUinlcrl ida!.

In membcr A of Ihe un-namcd Silurian limcslone formalion (our unil 5) possible
small-scale lepec slruelures are present. Although original1y described as Iypical of suprali
dal deposils (Shinn, 1969; Evamy. 1973) Ihey havc since been reeognizcd in submarine
environmcnts in Recenl deposils (Till, 1978). so Ihal no spccific deplh of dcposilion is
necessarily indiealed. The eXlensivcly devclopcd mudcracks highcr in the scqucncc (our unit
6) afford evidence for al [east a shorl period af emergenee IO a supralidal environmenl.

The age of the un·named Silurian(?) dolomite formation

Christie & Peel (1977, p. 23) considered Ihalthe lopof the Børglum Ri\'er Formalion was
of carly Lale Ordovician (Edcn+Maysville, 'Red Ri\'er') age. The un-named Silurian(?)
dolomile formal ion itself has yielded poor braehiopods giving a possible carly IO middle
L1andovery age IO ils upper pari (Chrislie & Peel. 1977, p. 24), while Peel (1980, p. 68)

J IIoI'J'Or1 nI I(lf,
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collected Ordovician fossils from basal beds of the formation in Kronprins Christian Land.
Preliminary conodont identifications from the lower part of this formation in Peary Land by
R. J. Aldridge and one of us (HAA) has revealed a probable late Ordovician age for the
lower 40 m. This evidence suggests that the un-named Silurian(?) dolomite formation con
tains the Ordovician-Silurian boundary.

Conc1usions

The un-named Silurian(?) dolomite formation is in part of Ordovician and in part of
Silurian age. Although it is a shallow marine sequence showing evidence of some shaIlowing,
there is no unequivocal evidence of major relative depth changes in the rocks represented.
Brenchley & Newall (1980) have postulated a marine regression of worldwide extent which
occurred at the end of the Ordovician. This regression, it is argued, was represented by a sea
level fall of a minimum of 40 m and a maximum of 170 m, which, it would be expected would
produce features in all shallow marine sequences of the relevant age. No evidence of a major
regression is seen in the rocks of the section described. The possibie regression indicated by
the mudcracks in member A of the un-named Silurian limestone formation is probably of
middle Llandovery or younger age, on the evidence of brachiopods from the upper part of
the member.
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