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ABSTRACT 

This is a summary description of the Lower Palaeozoic sediments 
of northern Baffin Island west of long. 80°, an area of some 50, OOO square 
miles with local relief up to 4, OOO feet. Here, Precambrian plutonic, meta
morphic, sedimentary , hypabyssal, and volcanic rocks are unconformably 
overlain by Cambrian (? ), Ordovician, and Silurian strata with a maximum 
thickness of nearly 6, OOO feet. 

The basal Lower Ordovician or Cambrian Admiralty Group com
prises the largely non-marine Gallery sandstone (0-1, 125 feet) and the 
shallow marine Turner Cliffs Formation, dolomitic and elastic sediments 
(0-1, 008 feet). Isopachous maps indicate that the group was deposited in an 
easte rly plunging basin or embayment confined to the northern half of the 
area, and paleocurrent studies show that the elastic sediments were derived 
from a northwestern source (Franklinian geosyncline? ) and a southern source 
(craton). Regional relationships suggest that the group is upper Lower and 
Middle Cambrian, but diagnostic fossils a re l acking. The Lower and lower 
Middle Ordovician Ship Point dolomite (150-900 feet) transgressed the entire 
area . In the southern third, the lower part of the formation shows near
shore features. The Ship Point is overlain disconformably by the Brodeur 
Group which comprises the upper Middle Ordovician to lower(?) Niagaran 
Baillarge Formation (1, 600 feet) - mainly dolomitic limestone with some 
dolomite and shale in the lower member, and the Niagaran and (?) younge r 
Cape Crauford (1, 340 feet) - dolomitic lirnestone, calcareous dolomite , and 
evaporite solution breccias. The group r ep r esents a transgressive
regressive cycle with the deepest submergence mainly in the Late Ordovician 
and Early Silurian. 

The influence of several Precambrian structural elements on 
Lower Palaeozoic sedimentation is appa r ent. Post-Silurian deformations 
produced the gentle , a rcuate, no r thwesterly to southweste rly dipping B r odeur 
Homocline; northwesterly (about 300° ) trending faults; and complicated 
fracture patte rns that control the drainage . 

The Turner Cliffs Formation locally contains oolitic iron (up to 
40 pe r cent), but not in economic quantity . 
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Figure 1. Location of map-area 
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LOWER PALAEOZOIC SEDIMENTS OF NORTHWESTERN 
BAFFIN ISLAND, DISTRICT OF FRANKLIN 

I NTRODUCT ION 

This report summarizes the Lower Palaeozoic stratigraphy and 
structural history of northern Baffin Island west of long. 80°, an area of 
about 55, OOO square miles (s ee Fig. 1). Nearly horizontal , shelf-type 
Lower Palaeozoic sediments w ith a total maximum thickness of nearly 6, OOO 
feet, resting unconformably on Precambrian rocks, cover about half the area 
(s ee Fig. 10)-mainly the western, northern, and southeastern part s. 

The earliest geological information on the Lower Palaeozoic of the 
area is in the account of Parry's third Arctic voyage 1824-25 (Neill in Parry, 
1826 *, pp. 9 1-94; Jameson, ibid., pp. 145-151; Lee, 1912; Foersteand 
Savage , 1927); later important contributions were made by the Danish Fifth 
Thule E xpedition (Mathiassen, 1933; Teichert, 1937). Reconnaissance work 
on Lowe r Palaeozoic strata in parts of the a r ea was done by R.G. Blackadar 
in 1954 (Lemon and Blackadar, 1963) and in 1956 and 1957 (Blackadar, 1958a, 
1958b and 1963), and by A. W. Norri s in 1955 (Norris, 1963). In 1954, 
R.R.H. L emon carried out detail ed stratigraphic studies on the coasts of 
Admiralty Inlet (Lemon, 1956; Lemon and Blackadar, 1963). 

In the summer of 1963 the Geological Survey of Canada completed 
the reconnaissance mapping of the area . R.G. Blackadar was r esponsible 
for organization and the mapping of Precambrian rocks, D.B. Craig for 
Pleistocene deposits, and the w rite r for the Lower Palaeozoic strata. W. L. 
Davison, who assisted Blackadar, completed earlier work in the adjacent 
Pond Inlet area. A map of the bedrock geology has been compiled by 
Blackadar and the writer, but its publication will be delayed until new topo
graphic base maps a r e available. The accessibility, topography, and 
Precambrian geology are described by Blackadar (1965). 
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TABLE OF FORMATIONS 

Formation 
and 

Age Group Thickness Lithology 
(feet ) 

Middle Silurian Cape Dolomitic lime stone, 
and (?) younger C r aufor d calcar eous dolomite , 

( 1, 340) evaporite solution breccias 

Brodeur - conformable contact 

Late Middle Baillarge Dolomitic lime stone , 
Ordovician to ( 1, 600) minor calcareous dolomite , 
Middle S i lur ian shaly carbonates, shale 

- l ocal or regional d i s -
confor mity 

E ar l y and Ship Poi nt Dolomite, in part shaly and 
early M iddle ( 150 - 900) silty; mino r dolomitic 
Ordovician intr aformational conglom-

e r ate , siltstone , san dstone , 
and shale 

- contact r elationships 
uncertain 

Turne r C liffs Dolomite , mostly shaly and 
(0 - 1, 008 ) silty; sandstone, quartzose 

and dolomitic ; intr aforma -
tional conglomerate; 

Early Ordovician Admiralty minor siltstone , shale; a 
and/ or Cambr ian little oolitic iron "ore 11 

- minor hiatus? 

Galle r y Sandstone , quar tzose , minor 
(0-1 , 125 ) dolomitic; minor siltstone , 

shale, conglomerat e , a 
little breccia, dolomite 

-angular unconformity 

Precambrian Igneous, metamorphic, 
sedimentary, and volcanic 
rocks 
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STRATIGRAPHY 

ADMIRALTY GROUP 

The name "Admiralty G roup" was given by Lemon and Blackadar 
to the entir e Lower Palaeozoic succession encountered by them in their 1954 
work, namely the Gallery, Turner Cliffs, and Ship Poi nt Formations, and 
the lower few hundre~ feet of the Baillarge. T he Baillarge is here excluded 
fr om the Admiralty Group, because it i s separ a ted from t he Ship Point by a 
l ocal or re g i onal disconformity , and the Ship Poi nt because it may be 
separ ated from the Turner Cliffs by a major h i atus that invol ves the Uppe r 
Cambrian. 

Gallery Formation 

(Cambrian and/ or Lower Ordovician) 

The Gallery Formation was e r ected by Lemon and Blackadar 
( 1963 ) and named for conspicuous cliffs on the east coast of centr al Admiralty 
Inlet. The type section is on t he east coast of V ictor Bay (s ee Fig. 4 , loc. 
LB-7). The formation i s exposed in the northern and southe r n par ts of 
Borden Peninsul a ( see Fig. 2). M easured thicknesses ( see F ig. 3) r ange 
between 1, 125 and 0 feet. The formation consists mainly of quart zose sand 
stone, w ith some siltstone and shale, and breccia, co n g lo-me r ate , and lo cally 
dolomite in the basal parts. The lower part of the formation i s coloured 
predominantly in shades of r ed and orange, and the uppe r part i s p r edo
minantly light g r ey , but greyish and reddish beds are commonly inte r str ati 
fied, and the distinction between r ed and uncol our ed beds made on Fig. 5 is 
a rbitr ary . High-angle cross-lamination-mainly of the trough type and to 
minor extent of the planar type (te rminol ogy of McKee and Weir , 1953)-is 
the typical stratification of the formation, except fo r some uncoloured beds 
in its uppe r part. Sets of c r ossbedded s tr ata are mos tly a few feet thick. 
On t he coasts of Admiralty Inlet t he sands t one is mainly medium- to coar se 
g r ained (Lemon and Blackadar, 1963). I n the r emaining parts of the a r ea, 
medium to fine g r ades a r e predominant in a ll but the lowest beds . The sand
stone consis ts mostly of q u artz , not mor e than a few per cent of feldspar, 
and trace amounts of heavy minerals (s ee L emon, 1956). The r ounding 
varies from subangul a r to pre d ominantly we ll rounded. The sorting i s mostly 
good to moderate, except fo r cong lomeratic beds. The sandstone i s weakl y 
cemented by quartz in optical continuity, iron oxi des, and l ocally (Lemon and 
Blackadar, 1963 ), in the basal parts of the fo rmation, by dolomite. 

The Gallery Formation rests w ith ve r y l ow angul a r d iscor dance on 
the o ldes t to younges t Precambrian unit s of the area . The contact w ith the 
over l y ing Turner Cliffs Formation i s s tructur a lly conformabl e , but marked 
by an abrupt change from sandy to dolomitic, shaly, and silty rocks with 
abundant worm markings , which may indicate a minor hiatus. The similar ity 
of the sands t ones of the Gallery and Turner Cliffs Formations, and the 
approximate coincidence of their isopachous trends and pale ocurrent direc 
tions suggest that the two formations originated in a similar environment , and 
are not separated by a major disconformity . 
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The Galle r y Formation i s p robably mainly non - marine, but part s 
of it may r e pre sent marine portions of a delta . It seems to have been 
de rive d largely from quartzose sands tones , and was depos ited by cur r ents . 
I n order to es tabli sh the d ir ec tions of these currents a total of about 440 
c ros sbe dding determinations we r e made at 39 localities. The a rr ows on 
Figur e 3 r epr esent the ar ithme tical means of the means of the p r edominant 
dip - az imuths in stratigraphic intervals of 10 feet fo r a give n locality o r g r o up 
of localities . Whe r e mor e than one predominant direction was appar ent , the 
individual maxima have been r epr esented separ ate l y . The determinati ons 
we re made w ith the Brunton compass, and the r ather variab l e loc a l declina 
tions have been es t ablished by fr equent bearings t aken from the sun or topo 
g raphic points. Figur e 3 indicates tha t in the northern half of the area the 
currents came from the northwest and l eft in easte rly directions . In the 
southern half, they .. came from the south, On t he wes t e r n coas t of centr a l 
Admiralty Inlet, whe r e vacillating di r ections we r e obtai ned, the t wo drainage 
systems seem to have int~ rfe red w ith each othe r. On the steep cliffs 
bordering Admir a lty Inlet between Cape Strathcona and Elw i n I n let it can be 
seen that loca l irregul a rities in the thi ckness of the formation a r e r e l ated to 
the r elief of the e ro s i on surface on whi ch it was l a id down . The major 
isopachous trends, o n the othe r hand, tentatively outlined on Figur e 3 a r e 
probably r e l ated to d ifferentia l sinking during Gallery time as they a r e 
parallel, to som e exte nt, t o the is opachs of the T u rne r Cliffs Formation 
(Fig . 4). Continuous sinking dur ing Turner C liffs time is indicated by 
Figu r e 5. 

No diagnosti c foss il s have been found in the formation . The age of 
the overlying Turner C liff s Formation, and the lack of a recognizable major 
hiatus between these two fo r mations suggests t hat the Galle r y i s Cambrian 
a nd/or Lowe r Ordovician. Lithology a nd str a tig r aphic pos ition suggest that 
t h e Galle r y m ay be cor r e l a tive w ith the Rabbit Point Formation of Dundas 
Harbour, Devon Island, which is upper Lowe r Cambrian (Kurtz, McNair and 
Wales, 1952). The b ase of the fo rmation is conside r ed as the Palaeozoic 
P r ecambrian boundar y because the underlying strata a r e c ut by basic dykes 
that have y ielded K-Ar ages of 9 15· and 1, 140 m . y . (Blackadar, 1964 ). 

Turner Cliffs Formation 

(C ambrian and / or Lowe r Ordovician) 

The Turner Cliffs F ormati on was e rected by L e mon and Blackadar 
( 1963) and named for the type section on the eas t coast of Brodeur Peninsul a 
(see Fig . 4 , loc . LB- 5 ). The outc r op a r eas of the Turner Cliffs F ormation 
coincide approximately w ith thos e of the Gallery (see Fig . 2). I sopachous 
maps (Figs . 3 , 4 ), howeve r, indicate t hat the Turne r Cliffs ove rlaps the 
Gallery - at least in the northwest and the southeas t. M easur ed thicknesse s 
range from 98 to 1, 008 feet . In the p l a ins south of Borden Pe nins ula a nd 
B e rlingue t Inlet the Turne r Cliff s Forma tion cannot b e d istinguished from a 
near-shore facies of the lower part of the Ship Point Formation, and here the 
two formation s have been mapped as one unit. The isopachous map suggests 
that in this area the thickness of the Turne r Cliffs For mation may range 
b e tween 0 and 100 fee t. 
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In order to simplify the representation and discussion of the 
str atigraphy, the various rock types of the formation have been assigned to 
two assemblages: 

Assemblage 1, fairly resistant to weathering, composed of quartzose and 
dolomitic sandstone; and 
Assemblage 2, recessive and generally poorly exposed, comprising 
dolomitic , shaly, and silty r·ocks. 

Most strata of assemblage 1 are yellowish grey to greyish yellow , 
depending on their dolomite content, and slightly greenish when chlor itic, 
but in member Sl, there are also some bright to dusky -red beds. Cross
bedding is common, but not as abundant as in the Gallery Formation . As in 
the Gallery Formation, the typical forms are high - ang le t r ough cross
lamination, and, to minor extent , high - angle planar cross - lamination 
(te rminology of McKee and Weir, 1953) occurring in sets a few feet thick. 
Horizontal units are either we ll stratified and laminated to thin bedded or 
thick to very thick bedded and vaguely str a tified . Rounded to well- r ounded 
quartz is the main component of the sandstones, but m i crocrystalline 
dolomite may be p r esent in any amount . Mino r constituents are feldspar , 
heavy mine r als , and locally glauconite. Quartzose, slightly dolomitic sand
s tone at locality E of Figur es 4 and 5 contains oolites composed of very thin 
concentric she ll s of hematite a nd limonite (X-ray dete rm ination by R.N. 
Delabio ), some w ith a quartz nucleus. The oolitic bed is about 3 feet thick, 
and has been tr aced for a few hundred feet, but may be more extensive . The 
oolite content varies from a few per cent t o perhaps 50 per cent by volume . 
A g rab sampl e , assayed by J.A. Maxwell, contains 40. 7 pe r cent and 0. 10 
per cent of total S. 

Assemblage 2 cons ists of thin bedded to thinly laminated, silty, 
shaly, sandy, and pure dolomite , dolomitic intr aformational cong l ome r ate , 
and dolomitic to pure shale, mudstone , and siltstone . Impure dolomite is by 
far the most abundant rock type in the sections measured by the w riter in the 
interio r of Borden Peninsul a , but siltstone, mudstone, and shale seem to be 
more abundant on the margin of the basin of deposition s tudied by Lemon 
(1 956) . The str ata show abundant mud - cracks , ripple-marks, and worm 
markings. Undulat ory stromat olites (Donaldson, 1963) occur in the upper 
most b eds of the fo rmati on, a nd a few collections of linguloid brachiopods 
h ave been made from the lowest str ata . The dolomite is microcrystalline, 
and mostly euhedral, but some very fine l y mic r ocrystalline dolomite is 
anhedral to subhedr al. The dolomite may contain varying amounts of 
gene r ally poorly sorted sand and silt of quartz and minor feldspar , white 
mica, chlorite , microcrystalline authigenic pyrite , and locally a little 
glauconite. Most of the sand is well -rounded, but the very fine grained sand 
like the silt is more angular . 

In the nor thern parts of the a r ea, three sandy members (Sl, SZ, 
S3) and four dolomitic membe r s have been recognized (Dl , DZ, D3 , D4). In 
the southern half , only membe r S3 could be recognized. The lower and 
middle parts of the formation here consist mainly of assemblage 2 with 
several, relatively thin sandy units that cannot be correlated, with certainty , 
from one section to the next (s ee Fig. 5 ). 
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The Turner Cliffs Formation overlies the Gallery with a struc
turally conformable but abrupt contact that may represent a minor hiatus. 
The upper contact, with the Ship Point, is problematic . On the one hand, 
neither structural nor lithological evidence for a major disconformity h as 
been discovered . In most localities the contact seems to be g radational 
through a few tens of feet. On the other hand, regional relationships suggest 
that a major hiatus may be present. It is possible that this h iatus is 
expr essed by the local absence of member D4. It is also possible that the 
hiatus lies at the base of member S3 , and not at the top of the fo rmation. In 
this case members S3 and D4 should be included with the Ship Point. 

Assemblage 2 and the dolomitic sandstone of assemblage 1 
probably formed in very shallow marine waters, perhaps mainly in the inter
tidal zone. The trough cross -laminated, silica - cemented sandstones of 
assemblage 1 could be non-marine, but becaus e of their association with the 
othe r rock types are judged to be tidal channe l, or similar current-laid 
marine deposits. Petrographic criteria indicate that most of the dolomite 
was formed by replacement, but the finel y microcrystalline, anhedral 
dolomite could be a chemical precipitate. The quar tz sand was p robably 
derived from quartzos e sandstones . The isopachous map indicates that the 
formation was l aid down in an easterly plunging embayment, and a strati 
graphic cross - section (Fig. 5) shows that the basin sank more or less 
continuously throughout Turner Cliffs time. This cross - section, and a few 
crossbedding dete rminations, indicate that the sands of the Turner Cliffs 
Formation, as those of the Gallery , were derived from northwesterly and 
southerly directions, the northwest being the major source area . 

Three collections of b rac h i opods , all from the lower part of 
member Dl have been identified as Lingulella (s. s .) by Rowell who states 
that it is not possible to restrict the age w ithin the range of the genus , 
namely, Lower Cambrian to Middle Ordovician. G r aptolites collected by 
Blackadar on Jens Munk Island, a few miles east of the southeaste rn 
extr emity of the map-area, have been assigned by Thorsteinsson to the 
Areni gian (Blackadar, 1958a, 196 3). The writer r e - examined the fossil 
locality where impur e and pure dolomitic strata ove rlie the crystalline 
Precambrian basement , and concluded that the fossils probably came from 
the lower part of the Ship Point. They could possibly have come from the 
upper part of the Turner Cliffs Formation but this does not seem likely. On 
the basis of these fossil collections, then, the Turner Cliffs is Lo we r 
Ordovician and/or Cambrian. Lithology and stratigraphic position suggest 
that it may be correlative w ith Middle Cambrian beds on Boothia Peninsula 
(Christie, 1963, p. 9) and with the combined Be a r Point and Ooyagah 
Formations of Dundas Harbour which are also Middle Cambrian in age 
(Kurtz, McNair and Wales, 1952). 

SHIP POINT FORMATION 

(Lower and earl y Middle Ordovician) 

The Ship Poin1; Formation was named by Lemon and Blackadar 
(1963). The type section (see Fig. 6, loc. A) i s on the east side of Baillarge 
Bay, opposite the point known as "Ship Point". The formation seems to have 
been deposited ove r the entire map-area, and scattered outcrops occur in all 
but the western and central-southern parts and in central Borden Peninsula. 
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At the type section the formation is 892 feet thick (Lemon and Blackadar, 
1963). It thins ve r y rapidly to the east , and gradually to the south . At 
locality F (Fig. 6) the formation is probably more than 300 fee: thick, and at 
locality E, between 450 and 600 feet. 

The formation consists mainly of thick to very thick bedded strata 
composed of, microcrystalline to very fine crystalline, subhedr al to 
euhedral dolomite. These rocks weathe r in very light hues of grey, green, 
yellow, and orange. Inte rbedded with this r esistant rock type are more 
recessive units of slightly silty and a rgillaceous dolomite, commonly with 
mud-cracks and worm markings . Intraformational conglomerates of 
laminated dolomite are common, with the fl a t pebbles stained brownish by 
secondary iron minerals. Qolites , partly r eplaced by chert, occur at a few 
localities. 

Fossils, represented mainly by gastropods, are r a r e . In the 
lower part of the formation, locally undulatory and oncolitic stromatolite s 
occur. 

The Ship Point Formation overlies the Turner Cliffs with conform
able and, in most localities, gradational contact. At localities B and C 
(Fig. 6) a disconformity between the Ship Point and Bailla r ge Formations is 
indicated by anomalously low thicknesses and a solution zone at the top of the 
Ship Point. A well-indurated, steeply dipping breccia, occurring within the 
formation at locality D (Fig. 6) is interpreted as the filling of a fracture or 
sink-hole, developed on the inferred Mid-Ordovician land surface . In the 
other parts of the area the contact between the Ship Point and Baillarge 
Formations is not well exposed. An apparently abrupt lithological change 
suggests a disconformable relationship, but reasonably norma l thicknesses 
would seem to indicate that in these parts Mid-Ordovician e rosion-if it 
really occurred-was not as pronounced as on the Navy Board High (comp. 
Fig. 10). 

Petrographic criteria such as euhedral habit, inclusions, and 
occasional zoning suggest that most or all of the dolomite formed b y replace -
ment (see Pettijohn, 195 7, pp. 421-424). Intraformational conglomerates 
and stromatolites indicate that parts of the formation originated in very 
shallow water. The southward incr·ease of elastic material and intraforma
tional conglomerate in the lower part of the section shows that a shore lay in 
that direction, and that the elastic sediments came from the craton. The 
decrease in these components upwards in the section, seems to indicate 
further southward transgression of the sea at a later time in the deposition 
of the Ship Point Formation. 

Fossil collections from the general vicinity of the type section 
were assigned to early Middle Ordovician (Lemon and Blackadar, 196 3). 
Arenigian graptolite s found b y Blackadar ( l 958a, 1963) on eas te rn J ens Munk 
Island came probably from the lower part of the Ship Point, although the 
possibility that they came from the Turner Cliffs cannot be excluded . On the 
basis of this evidence the formation is tentative l y ass i gned to Early and e arly 
Middle Ordovician. The Ship Point Formation is correlative with the lower 
part of the Cornwallis Formation (Thorsteinsson, 1958), and in part, 
possibly also w ith underlying Lowe r Ordov ician carbonate units such as the 
Cope s B ay Formation (Thorsteinsson, 1963), and the Nadlo Point and Mingo 
River Formations (Kurt z , McN air and Wales, 1952). 
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BRODEUR GROUP 

The name "Brodeur Group" is here given to a new unit compri sing 
the (extended) Baillarge Formation, and the Cape Crauford Formation, also 
proposed in this r eport. The two formations are related in lithology, and 
represent a transgressive -r eg r essive cycle. The group is named for 
Brodeur Peninsula, where it is best exposed . 

Baillarge Formation 

(Late Middle Ordovician to Niagar an) 

The Baillarge Formation was e r ected by L emon and Blackadar 
( 1963 ) and named after Baillarge Bay on northwestern Borden Peninsula, the 
location of the type section (see Fig. 7, loc. E). It contained the youngest 
strata encounte red by Lemon and Blackadar in 1954 ; bounded at the top by an 
erosion surface and poorly exposed in the lower part, the type section 
contains only 392 feet of str ata . It was stated, however, that the thickness 
of the formation exceeds 460 feet (op . cit ., p. 72). In the present mapping 
the formation has been extended upwards to the first significant and mappable 
change in lithology. A we ll-exposed complete composite section was found 
16 to 17 miles south - southwest of Cape Crauford, on the east coast of 
Brodeur Peninsula, and is here used as a reference section (loc. D, Fig. 7). 
When traced around the northern coasts of Brodeur Peninsula the extended 
Baillarge Formation was found to include most of the strata assigned by 
Norris (1 963 ) to the "lowe r limestone unit" of the Read Bay Formation. The 
Baillarge Formation outcrops in three main parts of the area (see Fig. 7): 
( 1) in scattered areas of northwestern Borden Peninsula, mainly between 
Baillarge Bay ,and El win Inlet, and at Cape J oy; (2) in a belt extending from 
Cape Crauford to Agu Bay; and ( 3) in the central-southeastern parts of the 
area, soutl:i of the head of Milne Inlet. At the reference section on north
easte rn Brodeur Peninsula the formation is about 1, 600 feet thick. Two 
members, informally named members A and B, are distinguished. 

M embe r A has been recognized in a ll parts of the map-area where 
the Baillarge Formation is in contact with the Ship Point by dark talus and 
recessive slopes, but is generally poorly exposed. At the refer ence section 
it is about 460 feet thick and thickens rapidly to the we st. Thickne sse s of 
several hundred feet obtain between this area and Agu Bay . In the central 
and eas tern parts of the map-area the member is thinner, ranging down to a 
few tens of feet . 

At the refer ence section the poorly exposed, recessive lowe r 335 
feet consists of thinly interstratified dark grey shale, and light g r ey to pale 
olive, microcrystalline limestone and dolomite (see Fig . 8). Desiccation 
breccias, low - angle cross-laminations, and authigenic microcrystalline 
pyrite are characteristic of these strata, part of which form rhythmic 
sequences-a few millimetres thick-grading from very finely microcrystal
line, carbonaceous , and partly a r gillaceous limestone up to coarser-grained 
but stili microcrystalline dolomite. The upper 125 feet 01 the memoer 
consists of ledge - forming, vaguely bedded, calcareous dolomite with "ghosts" 
of foss ils and breccia texture, and of poorly exposed, recessive shaly 
carbonates. Strata similar to the lower 335 feet of the reference section 
have been observed at several localities between Cape Crauford and Agu Bay. 
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In the central and eastern part s of the map-area, only shal y limestone has 
been seen, but the membe r is here very poorly exposed . At the type section 
(Fig . 7, lo c. E) the member is probabl y r epresented by the lower, mostly 
conceal ed, 130 o r 277 feet. 

M embe r B is about 1, 140 feet thick at the reference section on 
northeaste rn Brodeur Peninsul a . Rathe r uniform in lithology, it cor r e s -
ponds closely to L emon and Blackadar's (1 963) desc ription of the formation . 
The typical r ock is medium to dark yellowish brown, foss iliferous , c r ypto 
crystalline, partly dolomiti zed limestone w ith finely divided carbonaceous 
matter and a p r onoun ced fetid odou r. Cliff-forming units of pure , vague l y 
b edded, dol omitic limestone are separ ated by l edge - or plateau -fo rming 
units of thinly bedded, arg illaceous dolomitic limestone . The dolomite 
occur s in irregular str ingers , mostly par a llel with bedding, in i rr egular 
tubes or nests , or it may pe r vade the whole r ock . The c r ystals a r e generally 
euhedr a l, full of minute inclusions, occas ionally zoned, and fine crystalline 
t o p r edominantly microcrystalline. A rich Arctic Ordovician fauna occurs 
in light- g r eenish-weathe ring a r gillaceous limestone 284 to 350 feet above 
the base of the member (see Fig . 8\. Silurian brachiopods, cor a l s , and 
str omatopor oids a r e abundant in the upper 500 feet . M os t fossi l s a r e b r oken 
and seem to have been transported, but some are nearly in place. 

A s tr a tified breccia with fragments of microcrystalline, laminated 
limes tone in a l aminar matrix of clear, secondary calcite, 783 feet above 
the base of the member, seems to be a forerunner of t he solution breccias 
of the Cape Crauford Formation . 

The Baillarge Formation ove rlies the Sh ip Point with local or 
r eg i onal dis conformity (s ee above ). The contact w ith the Cape Crauford 
Formation is conformab l e and arbitr a r y and is placed at the b ase of the 
lowest unit of inte r str atif ied limestone and calcareous dol omite which occurs 
within 20 feet below a sequence of so lution breccias. 

De s icc a tion br ecc ias, l a minated dolomite w ith evide nc e of pene
contemporaneous r eplaceme nt of calcium carbonate , and authigenic pyrite, 
indicate a lagoonal envi ronment of deposition for member A for at l eas t the 
wes tern parts of the area . The abundance of cryptocrystalline calcite 
matrix, and the scarcity or a bsence of secondar y calcite cement, oolites , 
and r eefs show tha t member B was laid down in an environment protected 
from v igorous waves and curr e nts by reefs, bars, shoals , or a wide, shallow 
shelf (vi z . Folk, 1962, p. 68f) . The fairly rich fossil content , with at 
l eas t some of the fossil s in place, indicates waters of not exce ssive l y high 
salinity a nd greater depth than r e presented b y any other rock unit of the 
ar ea . 

The most importa nt biostratigraphic data are summarized on 
Figure 8. M a inly o n the basis of fauna and stratigraphic position, and par tly 
on the basis of lithology, the following correlations with rock units of the 
Fr anklinian miogeosyncline can b e made : 
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TABLE I 

LITHOLOGY 

l: fossiliferous cryptocrystalline limestone 
2: thinly interstratified microcrystalline limestone and dolomite 
3: strata of type 2 brecciated by solution of evapori tes, and associa ted 

• undulatory stromatolites 
sb: shale, shaly impurities 
et: silty impurities 

d: cross-cutting and th ickly s trati fied dolomite 

BIOSTRATIGRAPHY 

ZONE IVc (1 coll . , loc . A) : stromatoporoids, Streptelasma kukense Teichert, 
Favosites cf. favosus (Goldfuss) from Stanley Poin t (Teichert, 1931', p . 129 f. ) , 
Halysites, P orpites a ff. michiganensis (Bassler), orthoconi tic cephalopod 

ZONE !Vb (I coll., Ioc. B): Favosites cf. favosus (Goldfuss) 

ZONE IVa (8 coll . a t loc . B, 3 coll. a t loc. C): stroma toporoids, Streptelasma 
kukense Teiche rt, Favosites cf. favosus (Goldfuss) from Stanley Point, 
cy;ti'hajysites, Catenipora, Brae~ aff. robustum Twenhovel, Steger
hynchus (? ), strophomenid brachiopod, Clorinda ( ?) or Glassia ( ?) , Pterinea, 
Holopea, Homortoma, Leperditia --- --- ----

Comments re Zone IV: Niagaran, pre- late Wenlockian, on the basis of absence 
of Atrypello 

ZONE III (2 coll . at loc . D, 3 coll. near loc. A): stromatoporo1ds, Favosites 
same sp . as in Zone II," Ptychophyllum" or "Naes", Rhipidium same sp. as in 
Zone lol, strophomenid brachi opod , "Re ticularia (? )" undulata Poulsen, Clorinda(?), 
Leperdilia --- ---

Comments: 11 Relicularia ( ?)" undulata was described by Poulsen from the Cape 
Schuchert Fm. or NW Greenland. The formation is Middle Llandoverian or 
early Niagaran on the basis of Monograptus convolutus (Poulsen, 1934) 

ZONE II (8 coll., loc. D): stromatoporoids, Favosites same sp. as in Zone III, 
Paleofavosites, Vacuopora n. sp., "Ptychophy~'Naos0 , Rhipidium clOse 
to Conchidium arcticum from NW Devon Island (Holtedahl, 1914) , Bracbyprion 
cf. philomela Billings of Southampton Island (Teichert, 1937, p. 139 f.) , 
Homortoma, some with large whorls 

Comments: Zone Il shares several elements with In and is considered by Bolton 
as probably Niagaran . The position of this zone, however, below "Reticularia ( ?)" 
undulata suggests that it may extend into the ea rly Llandoverian 

ZONE Ic (l coll . , loc. 0): Receptaculites cf. arcticus Etheridge, Streptelasma , 
Grewingkia, Calapoecia, Plasmopora cf. lambei Schucbert, Catenipora, crinoid 
fragments incl. square columnals, Artbroclema cf. armata Ulrich, Helopora, 
Rhinidictya, Austinella, Leptaena, Triplesia, Beloitoceras, illaenid trilobite, 
Ceraurus ( ?), cf Lepidocoleus 

Comments : Arctic Ordovician fauna, early Late Ordovician and slightly olde r 

ZONE fb (1 coll. , loc. F) : Rece ptaculites, Catenipora, Maclurites cf. manitobensis 
(Whiteaves) 

Comments : Arctic Ordovician fauna, Red River representative 

ZONE la (l coll., about 2 mi. SW of loc. D) : Catenipora, Calapoecia cf. 
canadensis Billings, Plasmopora, Batos toma 

Comments: A retie Ordovician fauna 

Identification a nd correlation of Zone I : G. W. Sinclair·, Zones II and III : T. E. Bolton 
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Baillarge Correlative Unit 

Feet Above 
Base of 
Formation 

Member 

810 - 1, 600 B 

745 - 810 B 

460 - 745 B 

0 - 460 A 

Allen Bay Formation of Cornwallis Island 
(Thorsteinsson, 1958, pp. 42-47), lower 
part; dolomite, minor dolomitic lime stone, 
limestone 

Cornwallis Formation of central Ellesmere 
Island (J.W. Kerr, unpub . ms.) 

uppermost sub-unit: 
limestone, shaly, greenish weathering, 
recessive, rich in Arctic Ordovician 
fauna 

second sub-unit from top: 
limestone, thick bedded, partly dolomite, 
bluff - forming , slightly rusty weathering, 
sparsely fossiliferous, Arctic Ordovician 
fauna 

middle sub-unit: 
limestone, thin bedded, silty, sandy, and 
shaly, in some sections gypsum is 
common, recessive 

Cape Crauford Formation 

(Niagaran and (? } younger} 

The Cape Crauford Formation comprises all Lower Palaeozoic 
strata of northwestern Baffin Island overlying the Baillarge Formation. It 
is named after Cape Crauford, the northeastern point of Brodeur Peninsula, 
discovered by Parry in 1820 . The Cape Crauford includes strata originally 
(Norris, 1963) assigned to the Read Bay Formation . A new formational 
name is here introduced for two reasons: ( 1) the Cape Crauford, containing 
solution breccias and a high proportion of dolomite, differs significantly in 
lithology from the Read B ay; and (2) at least parts of the Cape Crauford are 
possibly older than the R ead Bay, as the index fossil Atrypella does not 
seem to be represented. The formation is exposed in the central and 
western parts of Brodeur Peninsula and the unnamed peninsula south of 
Bernier Bay. In the composite type section located between 1. 5 miles south 
and 2 miles northwest of Cape Crauford (loc. A, Fig . 7) the formation is 
about 1, 340 feet thick. Thre e informal members, A, B and C, a r e 
recognized. 
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The formation is composed of three genetic assemblages of rock 
types; in member B, however, the o riginal lithology is partly obscured by 
secondary dolomitization. Assemblage 1 consists of the same rock types as 
most of member B of the Baillarge Formation: a yellowish brown, very- thin
bedded to massive, mostly vaguely bedded, cryptocrystalline limestone with 
sparse amounts of mostly broken fossils, varying, but small amounts of 
intraclasts (Folk, 1959) , and still smaller amounts of fecal (?)pellets. 
Carbonaceous matter is finely divided throughout the rocks, which have a 
fetid odour. The limestone is replaced in varying proportions by fine 
c r ystalline to predominantly microcrystalline, generally euhedral, pale 
orange dolomite, occurr ring in stringers, tubes, irregular patches, or 
pervadi·ng the whole rock. Some str ata contain lenses or stringers of grey 
che rt. Assemblage 2 comprises thin bedded to thinly laminated, commonly 
inter laminated lime stone, dolomitic lime stone, and calcareous dolomite . A 
few beds show low-angle cross -lamination. The lime stone varies from pale 
to intermediate yellowish brown, and is composed of cryptocrystalline to 
p r edominantly microcrystalline, subequant, anhedral to subhedral calcite, 
varying greatly in crystal size , but not in habit and texture, within the area 
of a thin section . Fossils a r e absent except for fecal (?)pellets and concen 
tric algal coatings . In c r ystal size and habit, the dolomite is identical with 
the dolomite of assemblage 1, but differs in being well stratified. Associated 
with the dolomite are varying amounts of finer - grained calcite . Both the 
crystal size of the dolomite and the dolomite - calc ite ratio remain fairly 
constant within individual laminae of a hand specimen . Dolomite and lime -
stone contain thinly laminated carbonaceous matter, and emit a fetid odour 
when struck . Locally, solution casts of coarse blades of gypsum (?) are 
present that cut across the stratification. Assemblage 3 consists of strati
fied, widely distributed breccias, and associated wavy beds. In mineralogy 
and texture the sediments a r e identical with assemblage 2. Individual units 
range from le ss than a foot to more than 80 feet in thickness, and some have 
been traced a r ound the coasts of Brodeur Peninsula for more than 80 miles 
(see Fig. 9) . The fragments of the breccias range from a small fraction of 
a millimetre to more than a foot in l eng th . They are subequant to elongate 
or of vaguely defined, flowing outlines . The fragments are displaced little 
with r espect to each othe r, and a r e in part tightl y packed. They are 
cemented mainly b y clear, secondary calcite with some microcrystalline 
calcite and dolomite derived from the brecciated str ata . The secondary 
calcite may form laye rs parallel to bedding that r ange down to a small 
fraction of a millimetre in thickness. The interstices also contain 
bituminous matter and, locally , traces of malachite . The breccias are 
overlain by strata showing various kinds of soft - sediment deformations and 
intrusions, which grade upwards into undulating beds forming small domes 
usually a few inches in diameter . Viewed from a distance, the r esistant 
breccia ledges a re seen to form irregular, shallow folds , in the order of 
100 feet or more in width and not more than a few tens of feet in height. 
Individual breccia units seem to have been folded separately, and inter
venient ledges of assemblage 1 appear to be undisturbed. Locally the folds 
pass into steeply dipping fractures and faults w ith slight vertical displace -
m ents. Steeply dipping tension fractures are filled with boulder breccias 
composed mainly of assemblage 3 but involving underlying and overlying 
strata of the other assemblages as we ll. 
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Figure 9. Columnar sections, member A, Cape Crawford Formation 
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Three stratigraphic sections of member A , which at the type sec
tion is about 616 feet thick, are represented on Figure 9 . These sections , 
and a fourth incompletely exposed section at Port Bowen, about 15 miles 
south of locality C (Fig. 9) , indicate that the proportion of assemblage 3 , and 
to lesser extent of assembl age 1, i nc r ease southwestward, at the expense of 
assemblage 2. Member B, at Cape Crauford about 360 feet thick, is lighter 
in colour, and more recessive than members A and C. The limestone of 
this unit - except for the l ower 140 feet - has been replaced by m e dium to 
microcrystalline , vagu ely stratifi ed dolomite . Some strata contain micro
crystalline, authigeni c pyrite, an<l others a few per cent of argillaceous 
matter and silt of quartz with minor K-feldspar and a lbite . Relicts of fossils , 
mainly echinode rm columnals , and of an originally brecciated texture a r e 
visible in the dolomite . The base a nd the top of member B are marked by 
r elative ly dark and r es istant limestone ledges ass igned to membe r s A and C 
respectively . M embe r C i s at Cape Crauford about 365 feet thick , and 
p r eserved only on northern Brodeur Peninsula . The limestone of this unit is 
more extensively dolomitized than the limestone of member A, but less so 
than the limestone of member B . B eds in the uppe r part of the member 
contain as much as 10 per cent of silt. 

The Cape C r auford For mation overlies the Baillar ge Formation, 
with conformable contact placed at the bas e of the lowest beds of assemblage 
2 . The upper bounda r y of the fo rmation is a P l eistocene to Recent e rosion 
su r face . 

Assemblage 1 p r obably originated in wate r s of not excess ively 
high salinity p r otected by barrie rs from v igorous waves and curr ents . On 
the basis of var i ous petrogr aphic criteria the dolomite of assemblage 2 is 
believed to have formed by penecontemporaneous repl acement of calcium 
carbonate (se e Pettijohn, 1957 , pp . 421 - 424; Leighton and Pendexte r, 1962 , 
p . 57 ), and the associated microcrystalline limestone by fa irly advanced 
recrystallization (see Shoji and Folk, 1964, pp . 147 -15 2) of an originally 
cryptoc r ystalline, probabl y aragonitic , chemically precipitated lime mud 
(see Cloud, 1962) . The assembl age as a whole is typical of carbonates in 
evaporiti c sequences (Leighton and Pendexter, 1962, p. 57) . Norris (1 963 ) 
concluded that the brecc ias fo rmed by solution of evaporites and colla ps e of 
overlying beds. Present petrogr aphic studies strongl y support this expl ana 
tion, and indicate that the inferred evaporites were thinly interstratified 
with assemblage 2. It is estimated that at the t ype section, evaporites made 
up l ess than 10 per cent of membe r A . Associated small-scale soft -sedi
ment defo rmati ons indicate that sol u tion began before the immediately over
lying beds we r e lithified. It is difficult to determine to what ext ent the 
undulations in the overly i ng strata we r e p r oduced by diffe r ential settling of 
the g r ound beneath them, and to what extent b y algal stromatolites ; both 
modes of o rig i n ar e indicated. Large - scal e structur al adjustments continued 
until pe r haps a few hundred feet of ove rly ing beds we r e deposited. In these 
processes the b r eccias of assembl age 3 seem to have had a high mobility 
p r obably due to a high content of wat e r held in their pore spaces . I n sum 
mary, the Cape Craufo rd Fqrmation seems to have formed in a lagoon 
protected by barriers which exe rted a fluctuating control on the regimen of 
inflow, outflow, and evapor ation, and hence on the chemical composition of 
the lagoonal wate r s . The thr ee assemblages represent different states of the 
composition, and probably also, the depth of the water . The height and 
continuity of these barriers may have been controlled by shifting cur r ents or, 
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possibly, slight tectonic oscillations. The composition of the groundwaters 
beneath the lagoon also must have changed frequently because it seems to 
have brought about such different types of alteration as secondary dolomiti
zation (see Deffeyes, Lucia and Weyl, 1964), solution of evaporites, and 
formation of epigenetic gypsum (s ee Kerr and Thomson, 1963). 

T . E. Bolton concludes that the fossils collected from the lower 
975 feet of the formation can be correlated best with the Niagaran . As stated 
before, specimens of Atrypella, the index fossil of the late Wenlockian and 
younge r Read Bay Formation, are not repres ented in the collections. The 
lowe r 1, OOO feet or so of the formation, then, appear to be Middle Silurian 
and correlative with upper parts of the Allen Bay Formation (Thorsteinsson, 
1958). The upper 340 feet, from which no fossils have been collected, could 
conceivably extend into the late Wenlockian or early Ludlowian. 

STRUCTURAL HISTORY 

The Lowe r Palaeozoic succession was laid down on an erosion 
surface which transected various structures formed during Cambrian and/or 
Proterozoic time (see Fig. 10). Some of these, notably the Central Borden 
Fault Zone, and the Navy Board High, were intermittently active in Lower 
Palaeozoic and later times as well , but with changing directions of (vertical) 
movement. The Central Borden Fault Zone lies at or near the contact 
between the crystalline Precambrian rocks occupying most of the southern 
parts of the map - area, and the Proterozoic sedimentary and volcanic forma
tions underlying large parts of northern Borden Peninsula. This contact 
zone seems to have been an important hinge during Proterozoic sedimenta
tion. It was faulted before the deposition of the Gallery Formation, and 
probably mildly active during Gallery and Turner Cliffs time (see isopachs of 
Figs. 3, 4 ). The predominant t ype of movement in Lower Palaeozoic and 
earlier times seems to have been relative elevation of the southern block. 
The fault zone was active again in post-Silurian time, but then with a reverse 
direction of movement. A horst of Precambrian crystalline rocks surrounded 
by Proterozoic sediments and unconformably overlain by the Gallery 
Formation, located near the head of Navy Board Inlet, is here termed the 
"Navy Board High" . This fault block, e levated in pre -Gallery time, was 
mildly positive in Gallery time, mildly negative in Turner Cliffs time (see 
Figs. 3, 4), and emergent in the Middle Ordovician (see Fig. 6). In the 
post - Silurian it experienced negative fault movements. 

During the time interval represented by the Lower Palaeozoic 
succession, the area formed part of a cratonic shelf subjected to slight 
vertical oscillations superimposed upon a gradual sinking of its base to a 
minimum depth of about 5, 300 feet. The surface of the Lower Palaeozoic 
sequence was never at great depth, as the environments represented range 
from fluviatile through predominantly littoral to shallow marine. 

During the time interval represented by the Admiralty Group, 
Borden Peninsula was occupied by a slowly sinking basin, here named the 
"Admiralty Basin". The axis of this structure plunged in an easterly 
direction, perhaps to the southeast . Figure 10, showing the 400-foot isopach 
of the Turner Cliffs Formation together with structural elements of various 
ages, suggests that the basin may have been controlled by an arch ancestral 
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to the Brodeur Homocline, and by the Central Borden Fault Zone. During 
Gallery time, the basin seems to have been mostly a bove sea-level, and 
during Turner Cliffs time, at shallow depth below it. The elastic sediments 
came both from northwesterly and southerly directions (see Fig. 3) but the 
north or northwest was the major source area (see Fig . 5). 

Regional lithological relationships suggest that the Admiralty 
Basin may be late Lowe r and Middle Cambrian but diagnostic fossils, and 
evidence of a major disconformity at the top of the Admiralty Group, are 
unfortunately lacking. It appears to be a post - tectonic feature related to a 
major uplift. 

The Lowe r and early Middle Ordovician Ship Point Formation, 
overlapping the Admiralty Basin, covered the whole area. In the earlier 
part of Ship Point time, the shore seems to have been not far south of the 
present map-area; in the later part it transgressed farther to the south . 

Anomalously thin sections and a solution zone at the top of the 
formation indicate that at least in northeastern Borden Peninsula, at the 
Navy Board High, the Ship Point Formation was e roded in Mid-Ordovician 
time. Conditions in the rest of the area are not well known; a brief emer
gence with only shallow e rosion is possible. 

The Ship Point Formation is overlain by a carbonate sequence that 
represents three successive environments: ( 1) a lagoonal and shore environ
ment-member A of the Baillarge; (2) a protected shelf - member B of the 
Baillarge; and (3) a predominantly lagoonal and shore environment - Cape 
Crauford Formation. This sequence indicates a trangressive-regressive 
cycle with the deepest submergence mainly in the late Ordovician and early 
Silurian (see Fig. 8). The late Ordovician submergence corresponds to the 
widest known advance of the Arctic seas (see Trettin, 1965). 

Post-Silurian deformation produced two major structural elements: 
a gentle , arcuate , northwesterly to southwesterly dipping homocline known 
as the "Brodeur Homocline" (Thorsteinsson and Tozer, 1960, Fig . 2) which 
extends from northern Borden Peninsula through Brodeur Peninsula to Agu 
Bay; and, in the remaining parts of the area, a group of steeply dipping, 
northwesterly trending faults with vertical displacements of from a few to a 
few hundred feet. These faults, striking about 300 degrees, conform to a 
predominant regional trend expressed in the preferred orientation of 
Precambrian dyke swarms as well as in prominent lineaments forming the 
northeastern and southwestern coasts of Baffin Island. North of Agu Bay, 
where the two structural trends meet at nearly right angl es , they are 
separated by a major fault; and on northern Borde n Peninsula, where the 
difference in trend is less pronounced, by numerous, complicated, minor 
faults. 

The age of these deformations is uncertain. The Boothia Arch to 
the west, formed in the early Devonian (Thorsteinsson and Tozer , 1960; 
Christie, 1963), parallels to some extent the Brodeur Homocline. On the 
other hand Bylot Island adjacent t o the map-area in the northeast seems to 
have been deformed by Tertiary and (?) younger movements. Both periods 
of diastrophism as we ll as the Mid-Palaeozoic movements felt in many parts 
of the Archipelago (Thorsteinsson and Tozer, 1960) could have affected the 
present area . 
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The Lowe r Palaeozoic rocks togethe r with the Precambrian base -
ment , and to some extent the unconsolidated P leistocene and Recent deposits , 
are cut by a complicated system of steeply dipping fractur es whi ch exe r t a 
str ong control on the d r a inage . The azimuth and l ength of about 500 linea
ments in the southeastern parts of the area (T'' ""':' S 47H , mainly N 1/2) have been 
measured. The most important maxima, in the o r der of their abundance , 
occur in the following sectors : 334 - 336, 328-330 , 346 - 348 , 3 18 - 320, 58-60 , 
292 - 294 , 324 - 326 , 22-24, 286 - 288 , and 6-8 degrees azimuth. These frac 
tures have no obvious relation to the olde r structural e l ements , and the ir 
origin is unknown. 
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- Appendix -

NOME NCLATURE 

Terms Used to Indicate the Size Ranges of Carbonate Crystals 

The grades distinguished correspond to the Wentworth scale, and 
the nomenclature used has been adapted from Leighton and Pendexter ( 1962) 
and Drummond ( 196 3). In this nomenclature, carbonate g rains of sand size 
are described in terms of "sand grades" , those of silt size are termed 
"microcrystalline" , and those of clay size a r e termed "cryptocrystalline": 

2-1 mm .•..................... . .... ve ry coarse crystalline 
1-.0 . 5 mm .•. . . . .............•....... coarse c r ystalline 
O. 5-0. 25 mm ................•..•.... medium crystalline 
0. 25 - 0 . 12 mm •......... ... ... ....... fine crystalline 
O. 12 - 0 . 06 mm ••.................•... very fine crystalline 

0. 06 - 0 . 004 mm ...................... microcrystalline 
0 . 06-0. 03 mm .•..................... coarsely microcrystalline 
0 . 03-0 . 004 mm •................•...• finely microcrystalline 

O. 004 mm or less •...•............... cryptocrystalline 

Terms Used to Describe the Thickness of Strata 
(after McKee and Weir , 1953 ) 

Thickness g r eater than 120 cm ....•... very thick bedded 
120 - 60 cm .......................... thick bedded 
60 cm - 5 cm ..•. .. ....... •. ...••...•. thin bedded 
5 cm-1 cm ••............•.........•• very thin bedded 
1 cm - 2 mm ...................•..... laminated 
2 mm or less .....•.....•.•..•.....• thinly laminated 
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