RELATIONSHIP AMONG ROCK GROUPS WIHTIN AND
BENEATH THE HUMBER ARM ALLOCHTHON AT FOX
ISLAND RIVER, WESTERN NEWFOUNDLAND

CENTRE FOR NEWFOUNDLAND STUDIES ‘

TOTAL OF 10 PAGES WY
MAY BE XEROXED

(Without Author’s Permission)

HERBERT SCOTT SCHILLEREFF







l * National Library of Canada
Collections Development Branch

Canadian Theses on

Microfiche Service sur microfiche

NOTICE

The quality of this microfiche is heavily dependent
upon the quality of the original thesis submitted for
microfitming. Every effort has been made to ensure
the highest quality of reproduction possible. '

If pages are missing, contact the university which
granted the degree.

Some pages may have zir}dw'stinct print especiaily
if the original pages were typed with a poor typewriter
ribbon or it the university sent us a poor photocopy.

'
3

\
\

{ K
Previously copyrighted materials (journal articles,
published tests, etc.) are not filmed.

Reproduction in full or in part of this film is gov-
erned by the Canadian Copyright Act, R.S.C. 1970,
c. C-30. Please read the authorization forms which
accompany this thesis.

THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

Ottawa, Canada
K1A ON4

Bibliothéque nationale du Canada ’ -
Direction du développement des collections . i -

Service des théses canadienr.\es

AVIS

y

La qualité de cette microfiche dépend grandement de
la qualité de la thése soumnise au microfiimage. Nous
avons tout fait pour assurer une qualité supérieure
de reproduction.

Sl manque des pages, veuillez communiquer
avec l'université qui a conféré le grade.

la qualité d'impression de certaines peges peut
laisser a désirer, surtout si les pages originales ont ete
dactylographiées a Vaide d'un ruban usé ou si 'univer-
sité nous a fait parvenir une photocopie de mauvaise
qualité. . .

Les documents qui font déja I'objet d'un droit
d'auteur {articles de revue, examens publiés, etc.) ne
sont pas microfilmés.

La reproduction, méme partietle, de ce microfilm
est soumise a la Lai canadienne sur le droit d'auteur,
SRC 1970, ¢. C-30. Veuillez prendre connaissance des
formules d’autorisation qui accompagnent cette thése.. ™

LA THESE A ETE .
MICROFILMEE TELLE QUE
NOUS L'AVONS RECUE '

NL-339 (Rev. 8/80)




St. John's

RELATIONSHIP AMONG ROCK GROUPS WITHIN
.AND BENEATH THE HUMBER ARM ALLOCHTHON
AT FOX ISLAND RIVER, WESTERN NEWFOQUNDLAND

by

H. Scott Schillereff, B. Sc.

C)

-
re

A Thesis submitted in partial fu"l fillment
of the requirements for the degree of

Master of Science

Department of Geology

- Memorial University of Newfoundiand
ﬂ -

March, 1980

Newfoundland




FRONTISPIECE: - View north across Big Cove to Bluff Head

"Oh! Midnanda, listen to me... before this land,
before this water... another land, another water!"

- Gordon Bok, Sea Djirils Hymn

.



ABSTRACT

3

‘Middle Cambrian to Middle Ordovician sedxmentary and 1gneous rocks
comprise three sepaTate structural slices and two d1st1nct melange zones
within the southern part of the Humber Arm A]]ochthon at Fox Island River,
western Newfoundland. These overlie a Cambro-Ordovician platformatl
carbonate sequence in aAstratigraphic—structura13succession_as follows:

a) autochthonous Lower Cambriah to Middle Ordovician ca(bonate sequence,
with a prominent Middle Ordovician carbonate breccia’and sﬁa]e unit
at its top;
autochthonous Middle Ordovician clastic flysch unit;

Basal Melange, consisting of sedimentary blocks in a shaly matrix;

allochthonous Middle Cambrian to Middle Ordovician sediments and

structurally associated mafic volcanics which collectively comprise
the lowermost slices of the Humber Arm Allochthon; ]

Medial Melange, consisting of sedimentary, volcanic and gabbroic

biocks in a shaly and tuffaceous matrix;

a]locnthonous Lower Ordovician and older mafic volcanics which form a

8

small media] slice;
a]lpchthonous Upper Cambrian ophiolitic focks which form the uppermosé
slice of the allochthon.

These rocks are covered by Carboniferous sediments and Pleistocene glacial,

deposits. ‘ g

The structural succession is interpreted according to the model of a

stable Atlantic-type continental margin destroyed by ophiolite obduction
and westerly transport of rock units ‘during the Taconic Orogeny. A three-
part history of obduction, uplift and final gravity-sliding .is recognized.
The components and age of easter]y-derived flyschiunits and the melange

-~ 1ii -
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zones suggests that during emb]acement. 'phe uppermost v\o1canic' and
ophiolitic slices began ‘fina]' westward gravity-s]id.ing first', but that .
tﬁe lowermost sedimentary slice assemblage was detached soon thereeftef
and was first to arrive in the map-area. _

Pre-emplacement deformation consivsts of metamor/phic tectonism wit'hin.

and fragmentation at the base of the ophiolitic slice. Emp]écemént- ‘

7/

related deformation consists of phacoidal melarige cleavages and west-facing
and .verging recumbent folds, which diminish in extent and intensity away

from the base of the allochthon. Cleavage in the matrix of the Basal

Melange and.fo]ds'in the uppermost autochthon are shown to be geometrically

related. Devonian upright folds which are strongly developed throughout
the autochthon, diminish upwa};ds to mild warps in the oph1;oh't1‘c slice.
Post-Carboniferous high-angle faults offset each of the Paleozoic rock
units,

An isolated carbonate sliver at Fox Island River is interp&:eted as
a post-emplacement thrust klippe, though it may be part of the assembled
allochthon, incorporated during latest emp]aéement. '

Volcanic rocks of thé allochthon are sut;avl kaline and tho]eii‘éic,
and are interpreted as seamounts which grew at or near an ancient
continental margin. They were displaced during earliest ophioh‘te
obduction. The volcanic rocks correlate lithologically and structurally
with the Skinner Cové Formation of western Newfound]and, although

there are significant chemical variations between the rock groups.
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INTRODUCT ION

1.1 Location and access

The Fox Island River area covers the southern part of the Humber Avm
Allochthon in- western Newfoundland and spans the contact area between the
allochthonous and underlying autochthonous rocks. The map-area is center-
ed 14 kilometers north of Stephenville and is located on National Topo-
graphic System maps 12B/10E, 12B/15E, 12B/16W and 12B/9W (map 1, back pock-
et). It has an areal extent of&oo square kilometers. The map-area is
bounded to the east by the Precambrian Indian Head Range, to the north by
the Lewis H1Hs, to the west by Port au Port Bay.and to the south by Carb-
oniferous sediments and Pleistocene glacial drift along St. George's Bay.

In the south, inland access is good via coastal highways, gravel and
dirt Tumbering roads, footpaths and streams. In the north, access 1s more
difficult, restr1cted to two overgrown tractor roads leading to the‘va]]ey
of Lewis Brook, and to footpaths along the coast. The for@r bridge a-
cross Fox Island River is presently washed out. Hence all of the northern
portion was mapped on foot, with some helicopter suppor-t into the Lewis
Brook area.

Broad coves riorth and south of Fox Island River allow easy access to
»the superb coastal exposures using-a small open boat. Local fishermen at
the town of Fox Island River provide transport to coastal areas for a mod-
est fee. Except for the strand below Bluff Head, all of the coastline is

accessible on foot at Tow tide.

1.2 thsiographz

The physiography of the map-area is controlled both by differential

erosion and glaciation. Three topographic subdivisions are recognized A

(subdivisions 1, 2 and 3 on Fig. 1). ¢
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Plate 1: Panoramic view northwards from north Table Mountain (plane crash
e e ' 9 s1te§; Fox Island River in foreground, Bluff Head on skyline

Subdivision 1, in the south and east, comprises northeast-trending
denuded ridges, namely Table Mountain, Whale Back Ridge and Cold Brdok
Ridge (an informal name used in this thesis). These ridges are underlain
by folded and faulted carbonate rock, with spectacular, steep fault scarps
on their flanks. Vegetation is stunted and locally absent at the ridge
crests. Table Mountain and Cold Brook Ridge both reach a maximum eleva-
tion of 400 meters.

Subdivision 2, to the north and along the coast, consists of the low-
lands in Romaines Brook valley and the hummocky terrane around Fox Island
and Little Rivers. There, resistant volcanic rocks stand ocut as isolated
small hills amongst lower, flatter sedimentary terrane. A thick glacial
outwash delta, over three kilometers long, underlies the mouth of Fox Is-
land River and Two Guts Pond. Much of the wet lowland is easily travers-

able grassy muskeg, though in places dense black spruce and scrub tamarack
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are difficult to penetrate. Bedrock exposure is poor except along deeply
jncised rivers and hill crests. Elevations within subdivision 2 do not
exceed 250 meters.

To the north, subdivision 3 comprises the flat-topped plateau of ig-
neous rocks underlying the southwest Lewis Hills. This is the prominent
morphological feature in the map-area. Plate 2 illustrates this deeply
dissected peneplane and the notched steep slopes along its flanks. Bedrock
lithologies and major subhorizontal geologic structures directly control
the topography. The lack of dense Vegetation and soil cover atop the plat-
eau is a combined effect of glacial scouring and poor soil production by
the high magnesia ultramafic bedrock. Big Level is the highest point in

the entire map-area, with an elevation of 800 meters.

Plate 2: View east towards Big Level and Lewis Brook; southwest Lewis Hills

1.3 Glaciation

Evidence of at least two glaciations exists in the Fox Island River

area. Roche moutonnée on the high plateau of the Lewis Hills and at Bluff
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Head indicate ice motion towards the southea;t (Cooper, 1936). Late Wis-
consinan ice however was difected away from the interior of the island of
Newfoundland (Brookes, 1970) and may not have been thick enough to complete-
1y cover the surface of the Lewis Hills and western portions of the Long
Range Mountains (Grant, 1977; Brookes, 1977a). |

West and south-moving valley glaciers carved the U-shaped valleys now
containing Lewis Brook and Fox Island River, while dumping clay, sand and
gravel inland as kames'and eskers, and along the coast as outwash deltas.
Contacts of bedrock overlain by glacial sand and gravel are well exposed
along the deeply incised meanders of Fbx Island River, five kilometers up-
stream from its mouth. Pre-glacial undulating topography is clearly visi-
ble. Irregularly eroded bouldery till at the mouth of Bluff Head Brook may
also be Late Wisconsinan in age.

- Marine.shell fragments collected from the kame moraine around Steph-

enville (Robihson's Head Drift) yield a radiocarbon age of 12,600 + 140

years B.P. (Brookes, 1977b), and date Late Wisconsinan deglaciation in the
. map-area.

1.4 Geologic setting

. Areally, the Fox Island River area lies at the southern, and near the
western Timits of all transported rocks within the Humber Zone (Williams,
1976) of Newfoundland (Fig. 2). This zone 'i‘s defined by its Middle Ordo-
vician and older rockg and 1s interpreted as thé ancient continental mar-
gin of eastern North America. The Humber Zone is bounded to the east by
the Bale Verte-Brompton Line (St. Julien et a]., 1976), and to the west
by the western 1imit of Appalachfan deformation‘(F‘lg. 3). Throughout the
Canadian Appalachians, the Bafe Verte-Brompton Line is a major structural

1ineament marked by fragments of oceanic crust.'ophiolitic melange and
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polydeformed and metamorphosed continental rise prism 4;stic sediﬁents.

and is 1nterpreted as the root-zone for transported qu1o11t1c rocks 1y1ng

farther to the west (Williams, 1979a), including tho é in the map area.
The strat19raph1c structural succession in the Humber Zone of

western Newfoundland is as follows:

1) Grenvillian crystalline basement (Indian Hea Range Intrusive Complex
and Long Range Igneous and Metamorphic Compfex; Riley, 1962); |

2)  an autochthonous Cambro-Ordovician p]atfonma] carbonate sequence
and over1y1ng c]ast1c flysch deposits; //

3) allochthonous sediméntsz valcanic rocki/’intervening melanges and
upperrost ophiolitic. nappes of the Humﬂer Arm Allochthon; and

4) neoautochthonous Paleozoic sed1ments/(M1dd1e Ordovician Long P01nt
Group and Siluro-Devonian Clam Bank Format1on) Carbon1ferous,/’/

sed1ments (Anguille, Codroy and Batachois Groups) and Pleistocene

cover deposits.

Intensity of deformation and m amorphism decreases westwards across
the Humber Zone (Williams, 1977; Mdrtineau, 1980) and near the map-area,
little-deformed autochthonous rocks unconformably overlie Grenvillian
basement, ° }/'

Rocks within the Fox I:;7éd River area include the upper levels of the
autochthonous carbonate seq/ nce and flysch units, a complete cross section
through the Humber Arm Alldchthon, as well as minor amounts of Mississippian
{Codroy Group) and Pleisgécene (Robinson's Head Drift) cover. Major
structures trend north~Aortheast and are related to the emplacement of the
Humber Arﬁ‘Allocthon Aﬁring the Middle Ordovician Tacon1c Orogeny, and
subsequent fold1ng/{nd faulting during the Devonian’ Acadlan Orogeny.

1.5. Previous wofk
TLEVIOoUS work

Initial :;f%rences to rocks and to mineral showings in the Fox Island

J/ ‘
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River area date back to the first Eeconnaissance‘surveys of Newfoundland
by Captain James Cook in 1763, W.E. Cormack in 1822, and Joseph B. Jukes
in 1839-1840 (Baird, 1955). Jukes (1842) published the first geologic map
of the island, noting the igneoﬁs rocks of the Lewis Hills {n the map-area.

Alexander Murray surveyed the area in the 1860's, later assisted ahd
su&ceeded by J.P. Howley in the 1880's. They described the siratigraphy.
of clastic sediments north of Bluff Head and carbonate rocks northeast of
Thg Gravels, correlating the clastic rocks with Lagan's Ordovician DRVi- ‘
sion Q (Murray and Howley, 1881). On the Geologic Map of Newfoundland,
Howley (1907) portrayéd most of the central map-area as "$ilurian sediments”
(correct in his frame of reference; equivalent to Ordovician of later wor-
kers) and "Trap Greenstones," and outlined the Léw1s Hi1ls as "Serpentine
and Diorite".

Schuchert and Dunbar (1934) formally named Paleozoic¢ rock units in

western Newfoundland, and outlined several of their units (March Point For-

matfon; St. George, Table Head and Humber Arm series') in the map-area

north of The Gravels. They first reported thru§t faults and crush zones
at Black Point, what is here considered melange beneath the Humber Arm Al-
lochthon. | ‘

Cooper (1936) first pfbposed the name Bay of Islands Igneous Complex
for rocks dnder]ying, from north to south: Table Mountain (Bonne Bay),
North Arm Mountain, Blow-Me-Down and the Lewis H{ills. He considered these
as parts of a single lopolithic layered pluton, intruded. into the Humber
Arm series ddring the Late Ordovician. He was the first to map a thrust
fault along the western margin of the Lewis Hills (Lewis Hills Overthrust),
arid suggested westwards movement of six miles.

Johnson (1941) and Kay (1945) first suggested that clastic sediments
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in western Newfoundland (including most of ihose in the map-area) were
tthst“to the west from a depositional site in the east: This was a
profound breakthrough, but was Targely ignoreg until Rodgers and Neale
(1963) worked out its implications (see below).

Walthier (1949) produced the first lafge-sca]e (1“ to 1 milej geologic
map of the Fox Island Rivet area. He described clastic sediments and
volcanics around Fox [sland anq Little Rivers (then grouped with the Humber
Arm series), but failed to pick up the Tead of Johnson and Kay, and con-
sidered these rocks autochthonous. Significantly, he did map the Lewis
Hills Qverthrust south and eastwards from Bluff Head to Cache Valley.

His mapping is only s]iéht]y modified by present work.

Smith (1958) expanded the dsage of the Bay of Islands Igneous Complex
to include all ultramafic an& gabbroié rockshbetween Bluff Head and Bonne
Bay, thus encompassing gabbros and quartz diorites in coastal exposures

_now considered as genetically distinct, structural slices (Littfe Port
Complex; Williams, 1973).. He also excluded metamorphic aureole Focks,
sheeted dikes and mafic pillow lavas How recoghized as integral parts of
the Bay of Islands Complex (Church ahd Stevens, 1971; Williams, 1973).
For these reasons, Smith;s nomenclature js now modified.

Riley (1962) compiled earlier stratigraphic, structural, paleonto-
logic and aeromagnetic data for the Stephenville map-area (N.T.S. 12B).
His 1:250,000 scale geologic map served as a referehice during remapping
for this thesis. |

Until the'early 1960's, the carbonate sequence and overlying clastic
sediments in western Newfoundland were accepted by most workers as a con-
formable stratigraphic succession. Rodgers and Neale (1963) presented the

. interpretation that the clastic-volcanic terrane in western Newfoundland




.

(inc1uding the map-area) was derived from depositional sites in the east
and emplaced westwards as Taconic allochthons-during Middle Ordovician
time. Their suggestions of klippen boundaries, gravity-slide mechanlsm
and timing of emplacement of these a1]ochthonous rocks remain the founda—

-

tion of modern 1nterpretat1ons

Stevens (1965, 1967) and Lilly (1967) subdivided the allochthonous

clastic sediments in their type area at H r Arm, Bay of Islands.

These rocks are correlative in part with rocks in the Fox Island River

area.
Early on in the study of Jést Newfoundland allochthons, Brickner (1966)
made the critical observation that the Humber Arm klippe (including its
southern extension into the map-area) comprises a stack of structural
slices with intervening "material of chaotic composition and structure":
(= melange). ' : - v
Later, Stevens (1970) focused directly on flysch sedimentation and -
_genesis of the melanges, in part within the map-area, and related these to
a tectonic cycle of ocean birth and destruction. He proposed that carbqn-
ate breccias in western Newfoundland are continentally-derived from the
west and that clastic flysch deposits containing ophiolitic detritus
(Black Cove formation in the map-area) are easterly-derived frpm uplifted,
west-moving Taconic allochthons. Alternative to previous intéﬁpretations
that the Bay of Islands Idneous Comblex was intruded into the Hunber Arm
sedfments and transported westwards with them (Rodgers and Neale 1963;
Williams, 196@), Stevens proposed that these mafic- u]tramaflc rocks are
farther-travelled gceanic crust. Williams (1971) produced compelling
stratigraphic, structural and paleontologic evidence for their west trans-

port, leading Church and Stevens (1971) to interpret them as fragments of

Al

-
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i ’ ocean crust and mantle. This basi;c tenet of modern interpretations is a-
dopted here.
_ Based on work in the Bay aof Islands map area (N.T.S. 12G), Milliams
(1973) reappralsed the Bay of IsTands Igneous Complex as a transported oph-
folitic slice assemblage, He redefined the Bay of Islands Comp]ex to in-.

. - Clude a basal metarhorphic aureole, overlain by serpentinized ultramafic rocks,
interlayered with overlying gabbros, succeeded by sheeted dikes feeding up-
p'ennost pillow lavas. Thi‘s is currently accepted usace and is adopted here.

Williams and Stevens (1974) incorporated and interp}-eted the geology of

the map-area into a much broader framework of an ancient continental margin

continou; along the western flank of the Appalachian Orogen.

e

. Karson and Dewey (1978) and Karson (1979) investigated the Lewis Hills
Massif, subdividing its rocks into thre¢ uni ts,x.from west to east thedir Lit-
tle Port Assemblage, Mt. Barren Assemblage and Bay of Islands Compl-ex.
They proposed-that the western two assemblages along,with an underlying |

- sliver of mafic volcanics (all parts of their Coastal Comnlex) répresent

ocean crust and mantle formed at.a spreading center and deformed along an 1

oceanic fracture zone.
.- The age of the Little Port Complex at Trout River and the Bay of Islands
Complex at Blow-Me-Down was determined by zircon studies as 508 + 5 Ma and
504 Ai 19 Ma respectively (Mattins_dn, 1975, 1976). These dates indicate that
rocks along the eastern side of the Lewis Hills Massif (Bay of Islands Com-
\ plex) and those underlying Bluff Head (Littie Port corr-elativeé; Karson,
1979) in the map-area, formed durﬁ'ng Upper Cambrian time. | :
Mapping in the Serpentine (N.T.S. 128/16) and Shag Island (N.T.S. 12B/
15E) areas, Williams and.Godfrey (1980) distinguished and delineated autoch-

thonous and allochthonous rocks, and subdivided the sedimentary, volcanic

—
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and plutonic rocks that constitute the Humber Arm ATlochthon north and east
of the fox Island River area. Their regional geologic map includes the
Lewis Hills and parts of the Fox Island River area (Schillereff and Wil-

Tiams, 1979). -

1.6 Present study: purpose and scope

This thesis 1s concerned with the extent, nature and boundary rela-
tionships'among rock groups within and beneath the southern portion of the
Humber Arm AlTochthon. The Fox Island River area presents a well exposé;!
cross section through the allochthon, but has never b.érer;‘ mapoed with models
of distant transport in mind. The aim of remapping this area is twofold:
1) fo' separate the autochthonous and allochthonous rocks, and /\

2) to subdivide and delineate the sedimentary, volcanic and plutonic rocks

within the allochthon. The main body of this thesis concerns the reso-
Tution of these two points.. The final chapter involves regional correla-
tion, and assesses the assembly and emplacement of the Humber Arm Alloch-

thon. into the Fox Island River area.

. Field mapping focused maiply on the uppermost autochthc')rnous sediments,

and the sediments, volcanics and intérvging melanges of the Tower two
slices within the allochthon. The dimensions, contact relationships and
components of the melange zones were studied in some detail, since they are
believed to be sensitive indicators of the geologic evolution of the alloch-
thon.- The lowermost carbonate sequence and the plutonic rocks of the upper-
most structural slice are of periphera] interest and were mapped only in
reconnaissance fashion. Air photos and Newfoundland and Labrador Forest
Inventory maps (1:15,840 scale) were used for plotting, and final map com-

' pilation wag made at 1:50,000 scale (map 1, back pocket).

Representative mafic volcanics from the map-area were analyzed using
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atomic absorption and X-ray fluorescence techniques with the aim of compar-
ing these rocks geochemically with similar rocks of the Humber Arm Alloch-
thon,

1.7 Use of the term melange

. / . . - . >
The term melange is used here in a descriptive sense to denote a cha-

otic, heterogeneous mixture of unsorted blocks, set in a fine-grained, com-

monly\pe-litic mat}‘ix. If mode of genesis need be implied, the prefixes

olistostromal and tectonic may be used as suggested by Hibbard and Williams
(1979) and Silver and Beutner (1980). Melange with blocks from the ophiolite
suite is termed ophiolitic melange, following the usage of Gansser (1974)

and Villiams (1977). ‘ '
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IT1. GENERAL GEOLOGY

2.1 Introduction

The Fox [sland River area displays a well exposed cross section through
the Humber Arm Allochthon and 'underl‘ying autochthonous sediments. These
rocks range in age from Cambrian to Middle Ordovician.

The stratigraphic and structurﬂ succession (Fig, 4) is summarized in
ascending order as follows:

(a) an autochthonous Lower Cambrian to Middle Ordovician carbonate sequence
(Kippens Formation, unit 1; unseparated Middle and Upper Cambrian sedi-
ments, unit 23 St. George Group, unit 3; Table Head Formation, unit 4)
with a prominent Middle Ordovician carbonate breccia and shale unit -at
its top (Caribou Brook formation, informal; unit 5);
an autochthonous Middle Ordovician flysch unit consisting of alternating’
gray shale, graptolite-bearing siltstone and greywacke (Black Cove for-
mation, informal; unit 6);
an éxtensive Basal Melange zone consisting of sedimentavy blacks in a
shaly matrix {unit BM); ‘
the a]]ochthonous Humber Arm Supergroup consisting of Middle Cambrian
to Hiddlé Ordovician sediments (unit 7),structﬁra11y associated with
voleanic rocks (unit 8);

a less extensive Medial Melange zone consisting of sedimentary, volcan-
ic and gabbroic blocks in a shaly and tuffaceous matrix (unit MM);

the allochthonous Mine Cove volcanics {informal) consisting ?f Lower
Ordovician and older fragmental mafic pillow lavas (ur\li\t 9);“

the uppermost allochthonous Bluff Head assemblage (info;*ma]) comprising,

Upper Cambrian serpentinized ultramafites(unit 10) apd gabbros {unit 11),

Carboniferous plant-bearing sandstones and greywackes (Codroy Group,
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unit 12) and Pleistocene glacial deposits (Robinson's Head Drift and others,

unit t) uncon'formably overlie the autochthon and lower levels of the alloch-

thon in the southern part of the map-area.

Three subhorizontally stacked structural slices are recognized within
the allochthon, namely the Humber Arm slice assemblage, the Mine Cove slice
and the Bluff Head slice. Pre-emplacement deformation is restricted to the
Bluff Head assemblage. Middle Ordovician syn-emplacement deformation pro-
duced the thrust faults and melanges bounaing the structural slices as well
as west-facing recumbent folds in the Humber Arm slice assemblage. Post-
emplacement open folds of Devonian age decrease in .intensity unwards in the
allochthon, while post-Carboniferous high-angle faults locally offset each
of the allochthonous units.

Structures in the autochthon consist of emplacement-related west-verqg-
ing recumbent folds at its top, along with post-emplacement open folds and
thrusts (Devonian) and high-ang‘le faults (post-Carboniferous).

The autochthonous, allochthonous and cover rocks are discussed separ-
ately below, with an introduction and summary statement for each.

2.2 Autochthonous rocks

Introduction
Autochthonous rocks in the Fox Island River area range in age from

l;ower Cambrian to Middle Ordovician. The carbonate sequence makes up most
of the autochthon and consists of the Lower Cambrian Kippens Formation, un-
separated Middle and Upper Cambrian sediments, Lower Ordovician St. George
Group, lower Middle Ordovician Table Head Formation and Middle Ordovician
Caribou Brook formation. The carbonate sequence outcrops in the south and
‘east of the map-area within onen, northeast-plunging folds which are local-

ly offset and thrust westwards along Cold Brook Ridge. To the northeast,
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isolated rafts of Table Head Formation limestones abut ultramafic rocks and
overlie chaotic sedir_nents of the 3llochthon. These may be erosional cut-
liers of post-emplacement thrust slices, or part of the assembled alloch-
thon.

The Middle Ordovician Black Cove formation is a clastic flysch unit L

which conformably overlies the carbonate sequence and forms the top of the

autochthon. The uppermost levels of this unit have been tectonically re-

moved during emplacement of the allochthon and now appear as blocks in the
Basal Melange. | .
Basal relations of the autochthon are exposed immediately east of the

. map-area where Lower Cambrian shales of the Forteau Formation (Kippens For- .
mation equivalent) unconformably overlie Precambrian basement rocks of the
Indian Head Range Intrusive Complex (N.P. James, pers. comm., 1380), At

the top of the autochthon at western Port au Port Peninsula, the Mainland
“sands tone (in.part equivalent to the Black Cove formation) 1s in strati-
graphic continuity with correlatives of the neoautochthonous Long Point".
Gro.up (Schillereff andlwilliams, 1979). v

ﬁ Each of the autochthonous rock units are described below. Structural

details are presented in Chapter III. ' L

2;2.1 Kippens Formation

Definition and nomenclature

Shales and minor limestones of the Kippens Formation (uri’it 1) are the
oldest rocks in the map-area and form the base c;f the autochthon. Walthier
(1949) originally defined this formation in a section.thfee k1;1ometers up-
stream from the mouth of Romaines Brook (then called Kippens Brook). The

“name Kippens Formatfon is retained here, though it will soon be abandoned

pending definite correlation with the more regional’ Forteau Formation of /




\
t

\
\
\

\

western Newfoundland (N.P. James, pers. comm., 1980).
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|
Distribution
e

The K%ppens Formation for;ns an arcuate belt of rocks seven ki]ometérs
long at thq southeastern flank of Table Mountain. Areally it is the least
extensive aLtochthdnous unit in the map-area. Bedding is upright and com-
monly dips gently west-northwest,althoughwhere the unit is truncated by the
Table Mountaln Fault, beds dip steeply towards the northwest and southeast.
One kﬂometer upstream from the mouth of Romaines Brook, unit 1 is over-
lapped unconformab]y by the Carbomferous Codroy Group. Nearby it is cov-
ered by g'lacw] drift.

Lithology, strat1graphy and thickness '

At the type section along southern Romaines Brook, the Kf’ppens Forma-
tion comprises mainly b]ack', gray and brown fossiliferous shale, in beds
up to 15 centimeters thick. These are interlayered with light to dark gray
crystalline limestones ih beds up t‘o 10 centimeters thick (Walthier 1949},
The shales commonly weather brown to purp]e and the limestones buff to tan.
Glaucomte is common throughout

The base of the section is not exposed. The uppermost 220 meters are
cavered, but topographica]lyﬂ continuous with exposed middle strata. The
total th‘ickness of the Kippens Formation is 280 meters (Walthier, 1949).
Age

Shales of the Kippen's’Formation contain fragments of fhe trilobites

Paedeumias and Olenellus. Gray limestone interlayers contain primitive

straight cephalopods and Cryptozoon marine algae. These indicate a Lower
Cambrian age for the formation (walthier, 1949),

Correlation, interpretation and significance

Lower Cambrian black and green shales of the Forteau Formation, litho-
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1ogica11y and biostratigraphically identical to the Kippens Formation, con-
form%b]y overlie a two meter thick unit of cross-bedded sandstone (Bradore
Fornwkionzguhich in turn unconformably rests on the western flanks of the
lndiaAXHead Range Intrusive Coﬁp]ex five kilometers east of the map-area
(N.P. J?mes, pers, comm., 1980). The Kippens Formation and correlatives are
intekpré;ed as continentally-derived,_terrigenous clastics deposited on an

|
irregulaﬁ\surface of Precambrian crystalline rock during the initial con-

structionapf the carbonate shelf along the ancient North American conti-
nental mard@n (N.P. James, pers. comm., 1980). As such, the Kippens For-
mation represents platformal shale deposition on a proto-carbonate shelf.

2.2.2" Unseparated Middle and Upper Cambrian sedimeénts

Definition and nomenclature

Fine c]asﬁic and carbonate sediments (unit 2) conformably overlie the

Kippens Fohnat%on and form a minor, lower component of the carbonate se-

quence in the mgp-area. They are 17Ft undivided because of Tithologic sim-

flarity and poor fawnal control.
Distribution

Unit 2 sediments are traceable for eight kilometers alon§ southeastern
Table Mountain and lie northwest of the Kippens Formation. They are over-
"lapped to the south by the Carboniferous Codroy Group and truncated to the
north by the Table Mountain Fault. Thesé sediments also outcrop three
kilometers to the north, conformable beneath the St. George Group (unit 3)

and again are truncated by the Table Mountain Fault.

- Lithology, stratigraphy and thickness

' Unit 2 consists of a basal 100 meters of massive white and red quartz
sands tone, dolostone and silty shale; and an upper 100+ meters of thin-
bedded dolostone, 1ight gray limestone and fossiliferous ca]careou§ silt-

-
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stone (Riley, 1962); At fossil lgeality F1 (see map 1), thin-bedded sand-
stone and gray-green silty shale are interlayered with lenses up to 20 cen-
timeters thick of knobbly, medium-gray limestone with spar}y calcite.

Five kilometers to the south,'fissi1e gray silty shale is intgr]ay-
ered with rubbly, light gray limestone lenses up to 15 centimeters”ghick.
Current lineations in the siltstones trend north-south.

ThougH there is no continuous section through unit 2 in the éap-area,
its cumulative thickness is near 200 meters.

Calcareous siltstones in unit 2 contain abundant body fossils and ich-
nofossils that indicate a Middle to Upper Cambrian age. At fossil locality
Fl' newly discovered by the author, the most common fossil is the Middle
Cambrian primitive straight cephalopod Salterella, specifically S, obtusa
and S. conulata (identifications by N.P. James, 1979). fheir V-shaped t;sts
generally lie horizontally on bedding surfaces and assume all azimuths
(Plate 3). They are all less than five millimeters long and are now re-

placed by calcite. Trilobite fragments and casts of echinoderm columnals

(eocrinoids?) are also present, though less common.
Ichnofossils include Scolithus tubes up to two centimeters in diameter,

and Monocraterion or Laevicyclus, probably produced by the action of paoly-

chaete worms in shallow water (R.K. Pickerill, pers. comm., 1979).

Correlation, interpretation and significance

The Tower 100 meters of Middle Cambrian sandstones and dg}ostones 1n

unit 2 may be biostratigrdphically correlative with- the Middle Cambrian
March Point Formation (Schuchert and Dunbar; 1934; Walthier, 1949). How-
ever, this lower member is more akin to the Lower to Middle Cambrian Hawke

Bay Formation of western Newfoundland, and formal correlation is imminent

*




Plate 3: Salterella in silty shales of unit 2; fossil locality Fl’ east
‘side of Table Mountain

(N.P. James, pers. comm., 1980).
The upper dolostone member is 1ithologically similar to the Upper Cam-
brian Petit Jardin Formation (Lochman, 1938) which conformably overlies the , .-
March Point Formatfon on Port au Port Peninsula. i
The presence of shallow water ichnofossils and the transition from
lowermost clastics to uppermost carbonates in unit 2 imply the beginnings

of shallow water carbonate deposition and the cessation of terrigenous clas-

tic deposition at the ancient carbonate shelf during Middle to Upper Cam-

brian time.

2.2.3 St. George Group

Definition and nomenclature

The St. George Group (unit 3) conformably overlies the unseparated

Middle and Upper Cambrian sediments and forms the thick dolomitic central



- 23 -

portion of the carbonate sequence in the map-area,

The St. George wa$ originally defined as a biostratigraphic series
(Schuchert and Dunbar, 1934), later mapped as the St. George Group
(Sullivan, 1940; Riley, 1962; Besaw, 1974: Kluyver, 1975; Knight, 1977).
At the type area on southern Port au Port Peninsula, Upper Cambrian
strata previously mapped as basal St. George have been excluded (Kindle
and Nhittington, 1965).

Kluyver (1975), Levesque (1977) and Knight (1977) treated the St.
George lithostratigraphically. Referring to rocks in the map-area,

“Levesque defined three formal members (lower cyclic, middle limestone and
upper cyclig) based on their sedimentology.

Cu#rent]y, the St. George is regardéd as a lithostratigraphic Group
comprising the Isthmus Bay (base), Catoche and Aquathuna (top) Formations
(James et al., 1979). In the present Study, the St. George Group was
mapped in reéonnaissance fashion only, without reference to these integral
formations.

Distribution

The St. George Group underlies the central axis of Table Mountain and
the eastern'parts of Cold Brook Ridge. Its uppermost strata outcrop for
nearly one kilometer along Port au Port Bay just north of The Gravels.

At south Table Mountain, unit 3 dips gently to moderate]y northwest
within the western limb of the broad anticline which folds the entire
carbonate sequence there. At north Table Mountain, bedding dips gently
to moderately, fanning around the noses of two gently northeﬁst-p]unging
anticlines. At thé eastern side of"Table_Mountain, St. George Group

lithologies are juxtaposed with allochthonous Humber Arm Supergroup

sediments (unit:iﬁ along the Table Mountain Fault.
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At Cold Brook Ridge, rocks of the St. George Group dip moderately to
steeply within the 1imbs and noses of moderately northeast-nlunging open
folds.

Lithology, stratigraphy and thickness

The St. George Group consists mainly of buff, pink and white dolostone,
thin to thickly bedded grey to black limestone, and less commonly shale
and chert bands.

Exposed 1.5 kilometers northeast of The Gravels, a prominent Middle

Ordovician disconformity separates the St. George Group from the overlying

Middle Ordovician Table Head Formation (unit 4). Here the disconformity is
“ marked by the abrupt change from thickly-bedded buff dolostones below to
gray rubbly limestone above, and has a relief of 50-60 centimeters. Six
kilometers wést at Aguathuna quarry, Port au Port Peninsula, relief at the
disconformity is four meters, and has been reported as ten meters (Cumming, J
1967), evident before the collapse of the qu&rry wall. .
Bé]ow the disconformity, northeast of The Gravels, 60 meters of thin-

A
bedded reddish mottly-weathering limestones and thicker bedded buff dolo- '

~

stones represent the uppermost beds of. the St. George Group. Nearer The
Grave]s to the southwest, these northwest-facing beds are repeated by south-
east-down high-angle faults.

These upper strata are traceable northeast to Smelt Canyon where over
100 meters are exposed. There they form é dipslope on the western side of
Table Mountain.

An indeterminate thickness of thickly-bedded buff dolostones and thin-

bedded, rubbly, gray limestones with irregular dolomitic stringers are ex-

posed in roadcuts along the eastern parts of Cold Brook Ridge. These are

assigned to the St. George Group based on paleontological and stryctural




evidence presented below.

In the map-area, the St. George Group is thickest at south Table Mount-

ain. Its map pattern and the attitude of its beds indicate a thickness of
300 meters. This is far greater than its 573 meter thickness at Portlau
Port Peninsyla (Levesque, 1977).

Age
A variety of trilobites,'CerStera gastropods, Archaeoscyphia sponges,

brachiopods, cephalopods, other stromatolites and }chnofossils (Schuchert
and Dunbar, 1934; Sullivan, 1940; Levesque, 1977) indicate a Lower Ordovic-
ian age for the St. George Group. Scme rocks east of March Point on Port
au Port Peninsula, originally mapped as basal St. George, contain Cambrian
trilobites and have been referred to the Upper Cambrian Petit Jardin Forma-
tion (Kindle and Whittington, 1965).

At northeast Cold Brook Riage, newly discovered complex vertical and
horizontal worm borings and well-preserved gastropods resembling the Lower '
Ordovician form Lecanospira (corrdborated by E. Yoche]son, writ. comm.,
1979) occur within gritty dolostones and dark gray hackly limestoﬁes (fossil
locality F3). This supports the assignment of these rocks to the St. George
Group.

Correlation, interoretation and significance

The Lower Ordovician dolostones exposed northeast of The Gravels have
. been correlated with the uppermost units of the St. George Group (Upper

éyc11c member, Levesque, 1977; Aguathuna Formation, James et al., 1979).

Dolostones alang the central axis of Table Mountain, coffd¥pably hnder]ying

these coastal uppermost strata, are best matched with the>lower portions of

the St. George Group (i.e. Isthmus ﬁay and Catoch$ Formations). These lower
. ,

‘units are most likely continuous to north Table Mountain Fault.
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It is difficult to place the Lower Ordovician dolostones at fossil Jo-
cality F3 into a specific stratigraphic posit':ion within the St. George Group.
However, they occupy the exposed cores of open anticlines which fold the
.Table Head Formation nearby, and based on the pmbablg distribution of car-
bonate rocks around these folds (Fig. 5), they represent upper strata
in the st. George Group,

The St. George Group represents low energy, shallow marine carbonate
deposition, marking the end of a fnajor transgression and the transition
from open shelf conditions in the Upper Cambrian to mound-rimmed platform
in the Ordovician (Levesque, 1977). .

The Middle Ordovician disconformity at the top of the St. George Group
is not regionally persistent. The contact is conformable at Port au Choix
and Table Point (Levesque, 1977; S. Stouge, pers. comm., 1979)_ In the ,
Fox Island River-Port au Port region, the disconformity represents only
vloca] and temporary emergence, since shallow water conditions are evident
in rocks'above and below 1i, and the time break probably spans less than

the Didymograptus graptolite zone (S. Stouge, pers. comm., 1980).

Thickness variations in the St. George Group. between the map-area and
Port au P‘o-rt Peninsula probably represent variations efther in shape and
width, or rates of deposition and subsidence along the length of the de-
ve]op\_; carbonate she‘lf This follows the common trend of east-thickening
units near the ancient continenta] marg1'n and carbonate shelf edge (Li1y,

1967; Rodgers, 1968),

2.2.4 Table Head Formation

Definition and nomenclature

Limestones and minor shales that unconformably overlie the St. George
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ments and melange

Fig. 5: Probable distribution of the Table Head Formation and St. George

Group about post-emplacement folds near fossil locality F3; east
of Cold Brook Ridge




- 28 -

Group are assigned to the Table Head Formation. They form the thinnest
component of the carbonate sequence in the map-area. '

The Table Head was originally defined as a biostratigraphic series
(Schuchert and Dunbar, 1934; Cooper, 1936; Sullivan, 1940; Ha’lthlier-, 1949),
later mapped as a group (Nelson, 1955; Riley, 1962) and a formation (Twen-
hofel et al., 1954; Whittington and Kindle, 1963). 4

Currently, the Table Head is regarded as a lithostratigraphic forma-
tion comprising the Lower, Middle and Upper members (Levesque, 1977; Stouge,
1980; James et al., 1979). In this study, the Table Head Formation was
mapped 1n reconnaissance fashion only, without reference to these integral
members .

Distribution

The Table Head Formation is best exposed along the coast two Kilometers

northeast of The Gravels., There, its beds dip gently and face northwest.
These strata are traceable northeast to Smelt Canyon, fqrming the gently
to moderately dipping western slope of Table Mountain, and are continuous
to north Table Mountain where they dip moderately, fanning around the noses
of two moderately northeast-plunging anticlines. Immediately to the east,
these rocks are juxtaposed with allochthonous sediments (Humber Arm Super-
group, unit 7) along the Table Mountain Fault.

The Table Head Formation underlies all of Nhaie Back Ridge, where its
beds dip gently, and face southeast. Along the western scarp of this ridge
Table Head Formation limestones are faulted against a]]ochtl;onou;c'lgstics
in the north, chaotic sediments (Basal Melange) in the central area, and
autochthonous shales (Kippens Formation) in the south. Glacial d{rjft covers
unit 4 at south Whale Back Ridge.

The Table Head Formation is thrust above chaotic sediments (Basal Me-
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lange) along the western rim of Cold Brook Ridge. Where Romaines Brook

breaches this ridge, the Timestone beds of unit 4 dip gently to steeply,
and face southwest to northwest, al'ong the truncated western 1imb of a
northeast-trending open anticline (see Fig. 5).

Abutting allochthonous mafic-ultramafic plutonic rocks‘at Big Level,
conspicuous masses of light aray .limestone, tentatively assigned to the
Table Head Formation, overlie chaotic sediments (in part Basal Melange) of
the allochthon. Bedding dips northwest. These masses represent either a
klione of a post-emplacement thrust (as at Cold Brook Ridge), or a strukc-
tural sliver within the assembled allochthon (see Chapter I11; Structura}
Geologv).

Lithology, stratiaraphy and thickness

A complete, though disrunted section of the Table Head Fbrmation is
exposed along the coast two kilometers northeast of The Gravels. Just a-
bove the Middle Ordovician disconformity, lowermost Table Head 11 thologies
comorise dark aray, rubbly limestones and mottled, light aray lime mud-
stones, interlayered upwards with limestones and laminated dolostones.
Higher in the stratiaraphic section, thin-bedded micrites containing spar-
ry calcite bTébs and cherty horizons are interlayered with increasing a-
mounts of shale and calcareous, graptolite-bearing siltstone. The upper-
most strata consist of laminated, graptolite-bearing shales grading into
Coarser siltstones and carbornate breccias of the overlying Caribou Brook
formation (unit 5). Accounting for structural repetition, this c6asta1
section is no more than 150 meters thick (S. Stouge, pers. ‘conm., 1979)
and best represents the thidkness of unit 4 in the map-area.

At Whale Back Ridge, the Table Head Formation consists.of light gray

limestone, interlayered with fine sandstone and siltstone and less common-
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1y, stringers of buff-weathering dolostone. Reddish-veatherina oolitic . |
Timestone float occurs at the southwestern part of the ridge, but may be-
Tong to unit 2. Lithologically, rocks at Whale Back Ridge match best with
#® the central coastal exnosures of the Table Head Formation northeast of The
Gravels.
At western Cold Brook Ridae, dark gray, thin-bedded fossiliferous
limestones with abundant dolomitic partings are lithologically similar to

the dark gray, dolomitic limestones immediately above the Middle Ordo-

vician disconformity. Based on this, and newly discovered fossils listed
below, these rocks are assigned to the Table Head Formation. The contact
betweeﬁ these limestones and underlying St. George dolostones to the east

is unexposed and their thickness is fndeterminate.

Age o v
A variety of conodonts at the base of the Tahle Head Formation (not-

ably Histiodella tableheadensis and H. kristina), brachiopods, echinoderms,

trilobites and graptolites at its top {notably Didymegraptus sp., Crypto-
graptus sp., and §1ossograg,tus sp.) indicate a lower Middle Ordovician age
for unit 4 northeast of The Gravels (Stouge, 1980; Schuchert and Ounbar,
1934; Whittington and Kindle, 1963).l

At a road-metal quarry at western Cold Brook Ridge (—fossﬂ locality
FZ)’ the Timestones assigned to the Table Head Formation contain crinoid
columnals and fragmepts of brachiopods, ostracods (?), and trilobites. A

complete specimen of the trilobite Ampyxoides costatus (Plate 4; identi-

fication by W.D. Boyce, 1979) indicates a lower Middle Ordovician age for

these rocks as well,
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Plate 4: Ampyxoides costatus from Table Head Formation limestone; fossil
focality Fz, Cold Brook Ridge

Correlation, interpretation and significance

Rocks of unit 4 northeast of The Gravels represent a well-exposed cross
section through the Lower, Middle and Upper members of the Table Head For-
mation, discussed in detail by Stouge (1980) and James et al., (1979).

The Table Head Formation at north Table Mountain, Whale Back Ridge and
west Cold Brook Ridge was mapped previously as undivided Lower to Middle
Ordovician carbonates (Riley, 1962). They are mapped separately here, based
on new fossil evidence and lithologic similarities with the coastal expos-
ures.

At north Table Mountain, rocks of unit 4 are continuous with the more
complete coastal section, though poorly exposed, and probably represent a
complete section as well. The rocks underlying Whale Back Ridge match 1itho-
logically with the Middle Table Head along the coast. Based on lower Middle

Ordovician trilobites, the limestones at west Cold Brook Ridge corre-
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late with the Lower or Middle Table Head member. ‘ ' d
The Table Head Formation wés deposited in su‘ccessivél_y deeper water,

evidenced by very shallow wat,er lime mudstones at its base, grading into

graptohte -bearing shales at its top. Because of its sedimentology and in-
digenous fauna, five d1stljnct deposnwna_] environments are recognized,
name'ly (bottom to top): ’v/strandHne, deep open shelf; upper sTope, lower
slope and basin (James et al., 1979). The shaﬂow marine conditions main-

tained in the underlvmg carbonate sequence came to an end during the early

Middle Ordo 1c1an( so that the Table Head Formation represents deposition i

on a sinking dzarbonate ‘shelf which, by the Llanvirn, had plummetted to
/
oceanic depths.

/

2.2.5 Car,i/bou Brook formation
7

N \ Ly

Defini t1'o'n and nomenclature

Cé{rbonate breccias and siltstones of the Caribou Brook formation
(um{ §) conformably overlie the Table Head Formation and form the conspic-
qus uppermost unit of the carbonate sequence in the map-area.

// These rocks were or1g1naHy assigned to the Cow Head Breccia or the
,/ basal parts of the "Humber Arm series" (Schuchert and Dunbar, 1934) and
were included with the uppermost Table Head Formation (Riley, 1962; Rodgers
and Neale, 1963; Besaw, 1974), Rowever, these rocks form a distinct,
mappable unit, traceable from their \t‘vpe section at Caribou Brook, western
Port au Port Peninsula (Schillereff and Williams, 1979) into the map-area.

Following this usage, these rocks in the study area are §eparated from the

Table Head Formation and referred to informally as the Caribou Brook for-

mation.

L e e
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Distribution

The Caribou Brook formation is best exposed in the map-area south of
8lack Paint Whefe it outcrops for nearly 1.5 kilometers along the coast.
Silty e;nd shaly interlayers deﬁ"ne the attitude of the breccia unit. They
dip gently and face northwest.

The coastal exposures are continuous along the western flank of: Table
Mountain to north Table Mountain, where shaly interlayers dip moderately |
to steeply, fa;wning around two northeast-plunging fold noses. Here the
entire unit appears to thicken. Immediately to the east, unit 5 is juxta-
_posed with the allochthonous Humber Arm Supergroup and Basal Melange alg
the Table Mountain’Fault. |

Along the east side of Cold Brook, carbonate breccias dip gentfy north- \\
west along the fault-truncated eastern limb of a northeast-trending syrcline
(see Fig. 7). ‘

Large rafts of gray limestone breccia, up to 20 meters long, occur in
the Basal Melange alang Fox IsTand River, north of Table Mountain. They '
are assigned to the Caribou Bropk formation based on their lithologic simi-
larities to the coastal exposures of unit 5. Though these rafts have re-

- tained their depositional fabrics, they are now completely &isoriented with
respect to their original attitude. ‘ A

Lithology, stratigraphy and thickness

The Caribou BrooK formation consists mainly of limestone breccias and
conglomerates with minor interlayers of calcareous shaly siltstone at its
ton. Clasts in the breccias are mafn]y medium gray thin-bedded 1imestones,
green-gray laminated siltstones and bufféweathe'rin§ dolostones set in a
finer fragmental matrix of the same 1ithologies. Clasts range in s'ize from T

sand grains to blocks two meters in diameter. Details of Tithalogy, strati-

L4
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graphy and sedimentary fabric follow for the best exposures of unit 5 in

the map-area.

Coast south of Black Point
Breccia clasts comprise tabular fragments of thin-bedded, medium gray
Timestone and minor gray fine-grained laminated sandstone, set in a gray

lime matrix. A crude sedimentary layering is present (Fig. 6).

.0,,/Q «, it
‘Zy, o,' carbonate clasts
ﬁa/ 0/170 14

37‘924’ % .4——— fragmental limy

matrix

/

Figure 6: Sketch of crude sedimentary layering in limestone breccias of
the Caribou Brook formation south of Black Point

Near the 0il tanks at the base of the section, clast sizes range up to two
meters whereas upsection c]oser to Black Point, the clasts are commonly less
than 20 centimeteﬁs across, indicating a fining-upwards trend. Laminated,
well-sorted, dark gray, calcareous siltstone interlayers occur at the top

of these breccias. Here the Caribou Brook formation is.30 meters thick.

North Table)Mountain
At its base, exposed between the two anticlinal fold hinges, th¢ breccia

contains angular blocks of medium to dark'gray, rubbly-bedded 1imegtone and
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medium gray micrite with sparry calcite, up to two meters in diameter, set

in a fragmerftal silty lime matrix. Distinctive "bouldery" weathering masks
depositional layering.

At its fop, exposed in a small stream east of the eastern fold hinge,
the breccia is finer, its clasts ranging up to 15-20 centimeters, and is
interlayered with lenses of well-bedded, green-gray calcareous siltstone.
Though there is no continuous section in any one place here, the cumulative

thickness of unit § is 250 meters, its greatest thickness in the map-area.

Blocks in Basal Melange i

One half kilometer upstream from the Fox Island River bridge, a 15-
meter Tong raft of limestone bfeccia, assigned to the Caribou Brook forma -
tion, occurs in the Basal Melange. 'It consjsts of irreqularly shaped clasts
of Tight gray limestone and buff weathering dolostone, up to 1.5 meters a-
cross, set in a gritty calcareous matrix. Significantly, some clasts con-

sist of thin-bedded platy limestone sIabs that were folded prior to incor-

porat1on in the breccia (Plate §).

East of Cold Brook

An indeterminate thickness of limestone breccia outcrops in road cuts
9nd gravel quarries east of Cold Brook. Component clasts consist of angular
fragments of gray fine]y-crysta]line limestone ranging in size up to 10
centimeters, set in a gritty gray 1ime matffx. Bedding is indistinct.
Fault-brecciated limestones of the Table Head Formation, not to be confused
with unit 5, occur south of fossil locality Fa and are characterized by
smaller, more equant fragments set in a maroon silty matrix.

On the south face of the quarry in Fig. 7, the basal five meters of
Caribou Brook 1imestgne breccia consists of tabular and platy clasts of gray

micrite with sparry calcite blebs, up to 20 Centimeters in diameter, set in

\

r,,"\\




Plate 5: Folded thin-bedded limestone clast within Caribou Brook formation
breccia; raft in Basal Melange, 1.5 kilometers east of Fox Island
River bridge site

a gray limy fragmental matrix. These strata are absent between the Black

Cove formation and the underlying Table Head Formation 400 meters to the

northwest at fossil locality F6'

In summary, the Caribou Brook formation displays the following gener-

al characteristics:

1) consists mainly of limestone breccia which commonly lacks distinct bed-

ding, and occurs as a coarse unsorted admixture of mainly limestone and less _

commonly calcareous siltstone and dolostone clasts in all sizes up to two

meters;

2) the breccias intertongue with gray-green calcareous siltstones at their

top;

3) breccia clast size appears to fine upwards;

4) isolated bedded clasts show folding, possibly penecontemporaneous s1ump

Structures;
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5) the unit varies greatly in thickness along strike: 100+ meters at wes-
tern Port au Port Peninsular (Schillereff and Williams, 1979), 30 meters
south of Black Point, 250 meters at north Table Mountain.

Provenance and contact relationships

The most common clasts in the Caribou Brook breccias aré thin-bedded
gray limestones, micrites and calcareous siltstones lithologically identical
to the Middle and Upper members of the Table Head Formation. The clasts are
mainly tabular fragments that l1ook as if they were broken up even beds.

Some clasts are bedded. Dolostone fragments are less common and
resemble rocks of the St. George Group exposed northeast of The Gra-
vels.

Plate 6 shows the typical sedimentary fabric of the Caribou Brook brec-
cias. In almost every case, the clasts are angular, indicating a nearby

source.

Plate 6: Typical fabric of limestone breccia in the Caribou Brook formation
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The basal contact between the Caribou Brook formation and the under-
lying Table Head Formation is sharp, best exposed in the map-area on the
south wall of the quarry shown in Fig. 7 (by arrow). Here the breccia fills
angular channels in maroon and green shale (Plate 7). The walls of these
channels are smooth and without current striations. Significantly, marker
horizons in the shales are undisturbed to within three centimeters of the

breccia. This demonstrates that these breccias were originally deposited

Plate 7: Angular channel in Table Head shales filled by Caribou Brook
formation breccias; southeast of fossil locality F. near Cold
Brook; note how bedding in shales to the left rema?ns undeformed
to within four centimeters of smooth-walled breccia channel to
the right

in pre-existing chaﬁne]s and irreqularities at the top of the Table Head
Formation.

The upper contact of the Caribou Brook formation is marked by increa-
sing numbers of calcareous silty interlayers, which grade upwar