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FRONTISPIECE. View east down 0ld Mans Pond. Low rounded hills to

the north and south of the pond are underlain by shales

and siltstones of the Otter Brook Formation, 0ld Mans
Pond Allochthon.



ABSTrACT

.
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The 0ld Mans Pond a}ea is positioned between the Humber
N ’ .

Arm Allochthon to the west and the exposed eastern edge of -
‘ o .

tﬂe :Apéalacﬁdam miogéociine eagt ‘of‘ Déer - Lake, thus
providiné ,; uniiue opportunity to study a copplete section
acfoss the deformed ancilent’ continental margin of eafté;;

North Anerica. - The geology of the area 'demgnsfrates
virtually all elements of the relict margin including. from
northwest to southeast: ; (1) an autochthonous Paleozoic
carhonate bank sequence 1nc1ud1ng the,well known St. vGéorge
afnd Table Head G;oups and lesser known Reluctant Head apt
Pengﬁin Coye Fo;ﬁation;; (2) a previously un}écognized
. allochthorous rise' prism clastic sequence (01d Mans Pond
Group) which is similé} to, and may have at one time been
centinuous with, the Curling Group of fhe Humber Arm
Alldchthon; (3) a2 newly recogntzed strﬁccural slicé (Hughes
Lakefﬁllochthon) 1;volving Grenvillian basement rocks (Round
"Pond Complex) and a thick' clastic cover sequence (Mount

Musgrave Group) correlative in part with the Labrador Group

and Fleur de Lys Supergroup. Carbonifer0us strata of - ‘the

Deer Lake Basin over15b’01der Paleozoic rocks 1in the drea

with profoﬂnd unconformity,

Structurally the 0ld Mans Pond area 1s .dominated by an

imbricate stack Involving the allochthonous assemblages




.

"

mentioned above. Structural evidernce and regional tectonic

con@iderations__indicate that the stack was assembled from

-

the east and emplaked dgainst the autochthonous carbonate

sequence * during the Taconic Orogeny. 'beformation was

polyphase in nature and westerly time transgress{ve. Eaily

¢ .
fabrics which are evident in the transported sequences are '

g . ’ . . 1] ' .
not present in the carbonate sequence 1mplying that the

‘CcaTbonate bank was not involved in the earliest stages of

/ .
the Taconicy Later 1inmvolvement is evident from the

a

ommLsgloh of mu¢h of the carbonate sequence beneath the 01d
r ) “

- )
' Mans Pénd Allochthon.

Subsequent orogenic activicy (Aéadian?) 18 respongible
for dve;turning' thrusts and fabrics generated during the
Taconie, -thus producing the marked reversal - in gtructural
polarity which characterizes the area. ‘The AéadianﬁOrogeny

.had llttlethher effect on the area due to 1its shelterqd‘

N - . )
position northwest of a minor reemtrant 1in the ancient

margin.
—

The Alleghanian Orogeny evidently had little.efféct on

the area since Carboniferous strata along the western ‘margin
. . . .

of the Deer.Lake Basin are undeformed.

\

.
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PART ONE-INTRODUCTION /f

CHAPTER ONE

-

1.1 LOCATION AND ACCESSIBILITY

The study . area 1fes within NTS map sheet 12H/4
(Pasadena,Newfoundland) and. comprises roughly 320 square
kilometres of the central portion of this gheet between

Goose Arm of the B.;y of Islands and Deer Lake (see Figure
1.

During'éhe 1981 fie‘ld gseasgon accesg to the study area
was - provided by several gravel roa‘ds in the vicinfty pf o1ld
Mans Pond. These had been constructed by Boyai:eté of
Newfoundland for logging purposes. At the time of the study
one of the roadsa leading from Deer Lake to GCoose Arm,

looping around to the north of the study area, had not ‘been

maintained for a number of years and was 1n disrepair., A

.s8econd road leading directly to Old Mans Pond provided the

primary means of access to the current logging operations

and was well maintained and in good conditfion. This road

c

also provided a superb transect of the ‘area slnce {tg

construction had exposed abundant new outcrops, In addition

‘

-1
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FIGURE l: Location of 0ld Mans Pond area, western
Newfoundland.



'Eo.this,méch of the area immediately 'sufrouhding"OId- Mans
Pond had . been réqentiy logged and'ﬁumerou§7t¥ails remained
which were easily walked and provided-adéquatg eiposﬁre.
Areas to the north and south of 0ld _Mans - Pond are
;éovere& by fhiék siands \qf~sprucé and fir éﬁd-&ccesslblé
only on foot or by helicopter which ha; be chartered in

nearby South Brook. The ‘small size of most lakes. ip the

area precludes fixed wing access.

N .

1.2 GEOLOGIC SETTING

’
The 1sland of’Newfounaland lies at the. nofth-easfern
terminus of the Appalachian Orogen and provides % well
;xpoaéd cross-aectiohﬁ thrbﬁgh this orogen.,. Based on
contrasts “in stratigfiphy ‘and‘ structural style of
‘mid-Ordovician and‘older‘rocka, the Appalachian .Orogeq in
Newfoundland hasg been diyided into féur
tectono-stratigraphic zones. (Hilliams,l976;l978a,b;l979).
The B1d Mans Pond area lies Hithln the most wesﬁerly of
" these zones, the Humber Zone. The geology of the Humber
Zone records'the eﬁolutionvand destruction of the ancient

continental margin of easterm North America during opening

-and subsequent closure of the proto-Atlantic (Iapetus) Ocean




L : . . .
during late Precambrian through Paleozoic time. The other

three zones: Dunndge, Gander &and Avalon, repreéent - a

vestige of the Iapetus Ocean and terranes which lay to the

east of it respectively (Williams,1979), The - eastern

boundary of the " Humber Zone is drawn at the Baie
Verte-Brompton Line (Williams and St.Julien,1978;1982), a
steep strucﬂgral zone charicterlzed £y maﬁic.andlufﬁrarmafic
rocks of pfop:;ed ophio}itic %fflnity. The‘weltern-boundary

1s arbitrarily taken to be the western,limit of Appalachian T

deformation (Williams,1979).

N

! -~

Crystalline r&cks formed during the :Erenviqu Orogeny
(1000 m.y.) coﬁprise tﬂe basement to th;'Humber Zone.  These
rocks are overlainvb} a sedimentary sequence which shows a
marked facles vari#tion from west tp\east. To the west a
thin sequence of eﬁallow water, predominantly clastiec rocks

referred to  as the Labrador’® Group (Schuchert and
Dunbar,1934) overlies therG(enville basement aﬁd.~is “fteself
conformably overlain -by an eastward-ghickening, shallow
water carbonate bank sequence (St.George,‘TabLg' Head). Ta "
the east the sedimentary sequence thickens dramatically and
1s now represented "by the Fleur de Lys.. Supergroup
(Cﬁurch,l969). Basal parcs' of the Fleﬁr de L&s are é&so
indicative of shallow water deposition; however,, the bulk

of the sequence, some 10,000 metres, s characterized by

shales, siltstones, greywackes and minor poorly sorted




i

vconglomgrates 1nterpreted as deep water turbidite gequences

3

(Williams ‘and Stevens,l974)

Broad correlations between, the . Labrador Group and Fleur
de "Lys Supergrouﬁ’are generally accepted "a physical 1link

betwween them is fare{y, if ever, preserved. Rocks

- /

V'representative of those sediments deposited at or.near the

-morphological break between the _contineqtél shelf and

. - 1

0 ..
thicker portions of the rise prist are now either cavered by

B

younger rocks or have been structurally removed and are now

far rto the west of thelr original site of deposition, for
example, in the Humber Arm Allbchthon (Stevens,1970), At no
place along the length of the Appalachian’system aré rocks
fepresentative of this particular enVironmené found *in

-8itu’ (Rodgers,1968).

Mafic volcanic dikes and flows in the lower part of
Labrador Group and amphiboiltic units in the Fle;r d;
Supergrgup have been felated to tensional rifting during’
inftial opening of the Iapekus Ocean basin (Strong
Willfams,1972),

" The closing‘of Iapetus and subsquent . destruction of
the contlnentﬁl‘margln gegaﬁ in:the latest part of the early

Ordovician (Willtams,1979) and produced a strong structural

and metamorphic contrast across the Humbar Zone. In the

b o n i re




west mefamorphism and. deformation are ‘slight. Here, the

inftial dlosiﬁg‘ofNIapetus was. heralded first by foundering
of the carbonaté bank, fgllowed'by ther progradation o;‘ a
clastic wedge from the east and, finally, ehﬁlaggmenq qf an
~allochthonous 'ass;mblage “which includ%s off-shelf, -
continental ri?e faciles equivalénts of the cifbsnate

platform- in 1ts - lover part (Bird and Dewey ,1970;

Stevens ,1970) and oceanic 'crust and . mantle sequences

0y
.

‘(ophiolite) in its uppermost part (Church and Stevens,1971)
L . . p . . . . )

onto thée undeformed carbonate placform.

- /K
. » . ‘

Farther to the east, . the platform rocks . were
progressively more metamorphosed and structurally fmbricated
with polydeformed‘clastic sediments and crystalline basémenp
rocgs. alonglqasf—dipplng thrusts ;hich are easenti;lly hard
* and sharp in natute (Kennedy,1980; Smyth,1981). Along the.
» . - . . :
eastern margin of the Humber Zone, Fleur de Lys sediments
were metamdf}hosed' to .upper greenschiat and amphibolite
_grade and both basewment and cover rocks were éaught up in

polyphase defor;ationu(DeVit,}972; Hibbard,1979; Hibbard
et "al;1980). The Olg Mans Pond area conveniently straddles,
the transition ffom unQefo;med in the vest to polydeformed
in the  east ;nd contains wvirtually all elements of tﬁe
original margin in varying Aegrees of preservation. It thus

pfovides a unique opportunity to s8tudy ‘a complete

‘stratlgraphic and structural section across the ancient




margin. ‘ . o ‘ . . -

. . . . . i

Rocks ;1th nearly d1dentical

deformational histories to those of the Humber Zone in

Newfoundland may be
Appalachian system (Rankin,1975) and in the Caledonides of

the?Bfitisp Isles, Norway and Sweden (Williams,1978b).

' v

1.3 PREVIOQUS WORK
: \ o
"In sclence, as in all other departments of inquiry, no
thorough grasp of a subject can be gained unless the histovry
of 1its development 1s clearly appreciated." (Archibald
Geike, as quoted by Baird,1975) .

,

The‘hiétory of geologic investigation 1n Newfouqdland

Q)

..reaches back to the year 1839 when J.B.Jukes conducted the

first systematic geological survey of thel" 1sland
(3ukes,l943). Since then, a consifderable number of\Enninent
geologists have concentrated their energfes towards solving

the geological puzzle that 18 Newfoundland. For a
comprehengive account of the early history of geological
reader 1{is refecred to

Investigation 1fn Newfoundland the

Baird (1975).

Much of the work to date has been focused on the west

coast of the island where investigations have been ongoing

focused on

" since the 1800°8. The bulk of this work was

-

‘depositional and

recognized .along the Iengkh of the

—




coastal areas and elong inland waterways and, ,as a result,
‘the area in thervicinlt} of 01d Mans Pond remained virtually*

uncharted up until the time of the-present survey,

. A brief egamination ~of  the area pby the Geological

Survey of Catada in 1948 (see Lllly, 1963) took into account
the metaclastics between Old Mans Pond and Deer Lake, These
rocks had previously been considered to be,Prccambrian in
age.and thus corpelatl;e with gneisses of the Long Range
Mountains., They were reinterpreted as Loﬁer_Cambcian in age
by the Survey during this“scudy.~ A second look at the area
in 1959 as part of a reconnaissance survey of theISandy Lake

(12H) west half gheet (Bag{d 1960) did little to "amend the

findings of 1948.

At about the same time as,iaird was 'carrying' out his
study another worker, Hugh Lilly, was workiné‘betWeen Hum;er
Atm and Goose Arm of the Bay of Islands (Lilly,1963). While
primarily concerned with the carbonate dequence and clastics
of the "Humber Arm group Lilly was the first and only
worker to look' a4t the terrane in the vicinity of ,01d Mans
Pond 1in any detail. Rocks nf«this area vere assigned to the
Mount Musgrave Formation (HcKlllop 1961; Liliy,1963) thch
was subdivided 1nto a lower arenaceous member southeast of

01d Mans Pond and an uppen arglillaceous member to the

northwest. Based primarfly on 1lithic similaritles these




9

.

" rocks Gere correlated with tﬂe lower part of the Labrader
Group (Bradore and Forteau Porma;loﬂs). 'To the west of, and
iherefore presumably above the Mount Musgrave Formation, lay

" an éxtensive carbonate sequénce' inciuding tﬁé  we}l ‘known

St.Geoige and Table Head Groups and the newly recognized

Reluctant Head and Penguin Cove Formations. _ Portions of\

“this sequence-wvere 1nterpretgd to have moved westwards over*\
the Hohnt'Husgravg Formation aio&g a ‘zone of detachment’
(Lilly,l963,p.25).. To the southeast of 013 Mans Pond thf
arenaceous memﬁer ok thefwMount Hﬁsgrave Formation wa;

believed to grade 1into the metamorphic gneisses of the Long

-
-

Range.,

More recently, w;rk 1A~the adjoining area to the south

: ~ . .
‘(Kennedy,1981) has de€lineated a previously wunrecognized
stratigraphy in a highly metamorphosed cléstic terrane and
defined a mgjor system of fhrust fa;lts which esgentially
trénspose wetaclascics in the east againét -a relatively
undeformed”carbonate’ sequen?e to’ the west. This thrust

system was presumed to extend into the 01d Mans Pond area.

\ -

1.4 PURPOSE AND SCOPE

"Within the framework of recent concepts concerning the

geology of the Humber: Zone, several of the findings of
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previous workers In the area warrant further consideration.

The recognition of a crude stratigraphy within “the
metaclastic terrane of the area (Lilly,l963), which was
"assumed to be broadly correlative with the Labrador Group,
required more detailed consideration in hopes of confirming
this correlation and/or linking-The stratlgraphlcr sequence

with that recognized by Kennedy (1981),

The suggestion mnde by Lilly (1963) that the .carbonate

sequence in the area had slid westward over rthe clastic
sequence along a “zone of detachment’ not dnly contradicts
the presently accepted view of an essentially autochthonous

-

carﬁgnate terrane throughout west Newfoundland, and éll
along\Rthe west flank of the Appalachian Orogen, but Is also
at variance with more recent work to'the south of the area’
which donuments thrusting of the metaclastic sequence over
the carbonate terrane alpng a series of major thrust faults
(Kennedy 1981). These same thrustn extend northwards into
the 0l1d Mans Pond area whete they were observed to steepen
and then either become overturned (Kennedy,lgﬂl), or die out
(Baird,1960; Hilliama,l967). If the latter were the case
1t would provide a rare opportunity to view the rockn‘of the

carbonate sequence and clastie prism linked throughout thetr

depositional and.deformational history.
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In addition to all of this, the mere fact that much' of

the ground between Gogse Arm and Deer Lake was virgin

- ] .
territory made this area an extremely alluring prospect,

\
1

.Tbe purpose of this study then was two-fold:

) 1) To look at the geology of the area bétween Goose Arm

and Deer Lake with an eye towards delineating the nature and

distribution of the-vatious lithologic wunits -and possible

correlations with other lithologles outside the area.

.

2) To outline the structure of the area, especially any

contrasts in structural s8tyle between "thg clastic and

carbonate terranes, and to attempt to fit the structure {into

a, regianal tectonic framework.

To accomplish this three months of f;eld work were
¢
completed 1in the O0Old Mans Pond area during the summer of

1981. This work formed bart of a larger .project to map the

Pasadena map sheet (12H/4), 'Newfoundland (Williams et
\ o~
al,1982). Many major advances were made in terms of
recognition and delineation of the salient gedlogic elements
‘'of the area and it is hoped that the findings presented here

will provide future workers with both a hase from whieh to

launch more detatled studies and.the impetus to do so.
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With regards to the results presen}bd herein, the author

wishes to draw attention to the fact that many of the fringe

areas within the study region were mapped and interpreted, in

.whole or in part, by Drs.‘H.‘Hilliama and D, Xnapp. In parti-

cular, Williams looked at the entire afea, as was his respons{-
bility, and kindly allowed the author usge of'data_collected-
from the northern margin of the 0ld Mans Pond Allochthon and

the carbonate terrane in that area. Knapp provided information

" from the carbonate sequence in the uppermost northeast corner of

the area and also did much of the work on rocks of the South

Brook Formation on the easterh and western shores of Deer Lake.
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PART TWO

GENERAL GEOLOGY -

. w

The 014 Mar;s Pond area is underlain by rocks which are
for tha most part early Paleozoic (Cambrian-Ordovician) in
age. Exceptions to ~this are crystallipe rocks 1in the
vicinity of Hughes Lake which include possible Gre-nvilllan
basement of Helikia.n or earlier a.ge', and Carboniferous
sltra.ta’ of the Deer Lake’ Basin. The early Paleozoic and
older rocks lend themselves to.subdivision into contrasting
lnithlc ‘assgmb‘lagevs ‘the\t most fundamental of which involves

the geparation of predominantly carbonate litliologies to the

west and north from a dominantly clastic terrane underlying

the central portion of the area. Rocks of the carbonate

terrane are essentially autochthoenous and correlative with
similar carbonate sequences of west Newfoundland (Williams

and Stévens,1974), Rocks of the <clastfc terrane are

allochthonous with respect ta the carbonate sequence and

‘have been subd{.vided into two 8eparate assemblages: 1) a

mixed argillaceous-arenaceous group of rocks with some
carbonates '_voécupy’ the central portion of the area. These
are named the 0ld Mans Pond Group and together with a few

small metagabbrolc bodies make up the O0ld Mans Pond
. . . € -

Alloc,hthpn; 2) erystalline (Round Pond Compiex) and more
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arenaceous clagtic rocks (Mount Musgrave Group) to the
southéast make up the Hughes Lake Allochthon (see Fiéure 2).

The contacts between these two contrasting clastic
assemblages and between ‘the carbonate sequence and the
clastic terrane are tectonic in nature and marked by narrow
zones of 1intense ‘deformarion, While neither of these
contacts are well exposed over any. distance a combinatfon of
topographic expression and marked lithic contrasts al‘lows
delineation of e_ach with accuracy and confidence.~

The predominanc structural grain of the ‘Old Mans Pond
area,, as' defined by bedding, cleavage and fold axes, trends
noryh-northeast except in ihe, northern part of the area
where these fea‘tu'res sﬁir}g through a broad arc to trend
nearly due e;st. Dips -vary from moderately easterly 1in
western p\ortione of the area . ta moderately westwards in
eastern and ce,ntra# parts, .To thf north dips are vertical
to slightly inclined efither north or squth.

The fo.llowing four chapter; concern themselves with the
description of 'the lithologic character of each ma jor
éssemblage in the area as_'wel.l as interpretation and
possible correlation of thesé{assemblages ‘with rocks outside
of the area. As the stratigraphy, age and regional

correlation of the carbonate sequence is best understood

Iy
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these trocks will be discussed 4f1‘rst, foilowed by - a -
discussion of the 0ld Mans‘l!ond Alloch‘thon‘in Chapter 3 and
the Hughes 'Lake All(;chthon yin Chapter 4, '‘Cover rocks of the’
Carbonlferqus‘ Deer Lake Basin are de-acribe}:l‘,rbriefly in
Cha;;ter 5. A.brief introduction and summéry accg'mrpans' each
chapter to which the reader t:iay refer for a quick‘appraisral'

of the geology of each terrane. A tahle of formatioﬁ‘s_ is

given in Table 1. *

“n

| . . , .

‘ ) By way of clarification the reader 1s advised ‘qf
: cef;ain aspecte of format to. be used in the chapterg to
i ‘ follow. Firstly, 1in order to facilitate the description and -

location of specific outcrop localities cited, each locality

-

. i hes been allocated a number. .A map on which these - numbers

have beeln co.mp'iled is -given '1n . the back pbck_et of this
teport.. S'e:;nnd, 1n'many“cases uno'fficial,ngmes -have "been
‘glven to "certain, geograyphic featul:és uithinv the area.
Wherevert an unoff.icial name 1s used it 1s placerd within

singlle parentheses eg., ‘0Old Mans Pond Road’. These names -
"are not marked on existing topographic maps but have been.

- 0

marked on the geologic map given in the back pockert.

~.




TABLE 1l: Table of formations, 01d Mans Pond .area.

TERRANE
4 HGE

CARBONATE
,/  SEQUENCE

OLD MANS POND
ALLOCHTHON

HUGHES LAKE
ALLOCHTHON

CARADOC

LLAND

LLANV

ARENIG

=
<
Q
> .
Qo
Q
0©
o

4

ST GEORGE

TREMADOC

4

.»QLUE CLIFF
(Levesque, 1977)

RELUCTANT

? METAGABBRO ?

HEAD

THRUST

PENGUIN

CAMBRIAN:

BOBBYS BROOK

COVE

e J

OTTER BROOK

w

OLD MANS POND

THRUST ——— FAULT

>

HADRYNIAN

HELIKIAN &8 OLDER
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CHAPTER TWO
CARBONATE SEQUENCE

2.1 INTRbDUC?ION

Rocks-of the carbonate sequence underlié a significan;
portiop of the 01d Maﬁs goﬂd area. Th;y are best expoqed at
Goo;e Arm andican‘be traced northeast and east;ard4 across
thé _norfhern fringe . of the area whéré they become
progresht&ely more mefaﬁorphosed and rééxyat;llized. Lowest
exposea udits along :Ae weatern margin o{ th? area have been
referred“to_aé thg Penguin Cove‘.Formatio;‘ (L111y,1563). at
Goose Arml'?nd the Reluctant Head Formation (Lill1y,1963) at
Old Mans Pond. Som¢ reviasion of this. nomenclatqre_.ﬁay be
pédding (LeveSque,f977)f |

The bulk of the remainder of fhe carbonate sequence hasg
been 'corre}ated with the lower Ordovlclan.St;Qeorge_Grouf
although, locally, rockp of Uﬁper Camb;i;n age have been
delineated (eg; overlying the _?énguin Coye Formatipn‘ft
Goose Arm; Levésque.1977). Rocks of the middle Ordovic;En

Table Head Group .(Klappa et al;1980) have been'recognized '

.

Juast west of the areal of 1interest (Williams et "~ al,1982,




.combination of folding and faulting

1983).

The ‘various wunits of the carbonate sequence are
. 4
discussed below. .

AN

2.2 PENGUIN COVE FORMATION:

(1) Definitiaqgn and ndmenc}athre:

-

The Penguin Cove Formation 1s exposed in the cores of

two upright to westerly inclined ‘anticlines on opposing

shores of Goose Arm. It 1s also foqnd.begween Goose 'Arm and

Old- Mans ~ Pond where It has been exposed through a

- A

Liliy'(19§3) wag the f{rst to récognize and define this
formation where it’-ls eprsed on the north shore of Goose

Arm at Penguin Cdve. ,Levesque (1977) reexamined tht Penguin

\

Cove. 'Formatldn onJmth che notth and south shores -0of Goose

w»
Arm and 1nterpteted it to conslst of two separate parts: a

i
lower, clastic sequence which he recommended retaip the name

Penguln Cove and an upper, predominantly carbonate 'séquence
kv
R B
which ‘he renamed .the Wolf Brook Formation. Despite this

N

- . o . ’_ -
more .recent vreclassification the. early nomenclature .1is:

retained here. pending fornal;zatibn of the sbratigraphié

i

’




(11) Lithology,‘atratigraphy and thickn;ss:

At its type section the lowest part‘of the Penguin.éove
is characterizgd by 1interbédded white to piukis§ quartz
sandstones, dark grey siltstones andtshaie. The sandstones
are well sorted and certain beds show teatufes suggeégive of
soft sediment deformatioq or slumpihg . fLilly,l963;
Levesque,1977), Mid&le parts of the section consist
predqmiuan;ly of thin-bedded siltstones, sandstones and
shale iwlth minor.limestoné and dolostone intérbeds. Upper
beds aré- ﬁredomihantly dark grey limestones and buf f
dolostones with minor‘ shale 1interbeds and are quite
distinc;ive in that the limestones are commonly oolitic and

L]
contain oncolites or "button algae".

Between Goose Arm and 0ld Mansg Pond the Penguin Cove
Formation consists of dark grey, oncolitic limestones as
well as minor dolgstones, black shale and pink quartzites,

The stratigraphic order of this gection is pooerly understood ~

-

and may be complicated by folding and/or faulering., Lilly

.

(1963) suggested that thils exposure constitutes an anticline

which ig overturned to the west.

At Goose Arm the Penguin Cové- Formation is conformably
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overlain by buff dolomittie carbonates which are Upper
Cambrian ifn age (Levesque,l1977). In the vicintty of Window
Pond, rocks of the Reluctant Head Formation reportedly
unconformably overlap the Penguin = Cove . Formation
(L111%,1963). The base of the sequence s nowhére exposed.
. * . | .
The exposed fhlckness of the Penguin Céve Forma;ion at

its type section ts roughly 200 metres.

(111) Age and correlation:

[y

. Ltlly (l963,p.29) reported that exposures 'of ébnguin
Cove equ1v§1ents near the vlllggg of Lomond to the northe;st
of the study area are separated from rocks. of ‘the. Fo;ceau
Formation of the Labr;dgr Group by a narrow ch;nnel and that
the upper beds of the.Forteau Qre identical ‘to - the bottom
bedse of the Penguin. Cove, thus.imp{yiag that :hé_Peaguin

Coye 18 for the wmost parti‘xoungqr than niﬂdle Lower

Cambrian.

Levesque (1977) was able toAdefine the ;ge of the uppef
part of the Penguip Cove Pornag;&n as ea;ly Middle Cambrian
or younger on the prenenc; of ptychopﬁrloid trilobite and
bﬁospﬁatic brachiopod éragmentp collected from the bagse of
his Wolf Brook Forl;abj—.on~ (upper Penguln.' Cove).. By

Inferrence this suggests a late lower Cambrlanbage for the
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o t
lower part of the Penguin ' Cove making it correlative {n part

with the Hawke Bay Formation of the Labrador Croup (James et
1,198Q). The upper pért of the Penguin Cove mq; also be
,correlative with the" Hawke Bay Formation which is oolictic
and oncolitic in 1its upper parts at Canada Bay and where it
overlies fhe Indian ,Head Complex (Jameq et al,l98d).
'_Alternatlvely, it may be correlative with the March Point
'Fo{mgtipn of the Port au Port Group which 1is lithologlcally
similar (games et al,1980;1in prep; N. James, pers conmm

1982). :
- ,

During ‘the course of thisa study a fragment of the
trilobite Kootania 8p. (ldentification by D.Boyce,1982;
see Piatg {) of upper’MIddle Cambrian age wai found 1in an
oncélitic"ﬁed in the section between Goose Arm and 01d Mans’
Pond, lending further suppprt to the above correlation.
Kootenia ia also found in the base of the Cow Head Group and

in the Cooks Brook Formation of the Humber Arm Allochthon

.(R K. Stevens, pers couam, 1982)

[}
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PLATE 1. Kootenia sp. from the Penguin Cove Formation, O01d
Mans Pond area. Identification and photograph by
D. Boyce. Magnification 1.5X.

2.3 RELUCTANT HEAD FORMATION:

(i) Definition and nomenclature:
-

Lilly (1963) was the first to use the name Reluctant
Head to describe that sequence of thinly 1interbedded
limestones and muddy dolostones exposed at ‘Reluctant Head’
on the south shore of 0l1d Mans Pond. Schuchert and Dunbar
(1934) had recognized a lithologically similar sequence 1in
the Humber Gorge 30 km to the south of this locality which
Walthier (1949) later allocated to his Grand Lake Brook

Series. McKillop (1961) promoted this sequence to group
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-status hnd. more recently;'Kennedy (1981) diylded the group
.into two formarfons and applied the hame Reluctant Head to
‘the uppe;, more extensive-of the two. - Hé ﬁlso suggestea
rhat the type locality of thé Re-luctant Head Formation be
taken as that section expoaed along -‘Grand Lake Brook’.
This suggestion 18 refuted herein since the Reluctant Head
‘Formation 18 best expased and least deformed at the txpe

locality on 01d Mans Pond Buggested by Lilly (1963). «
(11) Distribution:

"Rocks  of the Reluctaant Head Formatioﬁ have been
rec&géized and delineated as far north as Long Pond and as
.far south as ‘Balls 'Poné' during this :éhgée of mapping.A
Equi;alent licthologies were observed to the north 6f~the map
area while io the éouth‘similar litﬂélogies are knpwn,in iﬁe
Humber - Gorge ‘and beybnd in a belt which extends to the

southern end of Grand Lake YKennedy,lQBO; see Flgure 3),

Besat exposures occur at ’Relu;tant Head” .on 01d° Mans

" Pond and just north of cthe bend in Hughes Brook where a

"large, slightly overhanging cliff face exposies a neariy
: .

complete section through the Réluctanc Head Formation

(Localtty 414), Imme&iftely north of 01d Mans Pond recent

s

logging operations have eipoaed numeroug outcrops of this

A v ‘ .
formation including a well exposed transect . across 1its
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FIGURE 3: Reluctant Head
Formation and equivalents in
the 0ld Mans Pond-Corner Brook
Lake area.

(after Williams et al, 1982
and Kennedy, 1981)
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contact with overlying St.George Group carbonates (Locality

28)-
(111) Lithology, stratigraphy and thickness:

The Reluctant Head 1is a distinctive lithologic unit
‘characterized- by thin (2—3'cm) interbeds of limestone and
nuddy dolostone., Where weathered rthe liqestones are grey
‘and the. dolostones "a dull brown. In re;ﬁtively fresh

'exposrres, such as those present along recently constructed

woods roads, the limestones are medium grey while the

dolostones weather a brillant orange giving the rock a

striking ribboned appearance (Plate 2). 1In these relatively

unweathered.exposures the limestone~and dolostone interbeds
. .

may be seen rto be comprised of very thin (l1-20m) laminae.
. i ' .

"No other primary sedimentary features were observed,

. o . -
Also characterisitic of the Reluctant Head are

carbonate breccia or flat-pebhle conglomerate units (Plate

)

3). These breccia units are wusually present as lensoid
bodi;s which are no more than two metres thick and 10—2b_
mét?es long. Internally thér b ,.,ta units consist of
tabular limestone fragments 2-3 ém ck and up to 30 cm in
length which are o;iented’toughly parallelrtpi'dne, ano;h§f.
Intact strata which boung these breccia lenaes;above and
below éenerally demonstrate a conformable relationsh{p; ie.

~ L3
<
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PLATE 2. Thinly interbedded limestone (dark grey) and
dolostone (light grey) of the Reluctant Head
Formation. Scale is in inches.

PLATE 3. Platy carbonate breccia typical of Reluctant
Head Formation.
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the breccias do not appear to scour into underlying beds nor

do they protrude through overlying strata. The proportion

of «c¢lasts or fragments to matrix in these breccias varies

and the  matrix 1s generally scerlcitic and variably
dolomitic In " nature. In most of the occurrences of these
breccia units observed north of 0ld Mans Pond both the

limestone fragments and matr'ix. are commonly oolitic,

L1lly (1963) attributed these breccia wunits as being

related to slumping into a basin. Levesque (1977) has

described virtually fdentical "edgewise conglomérate" units’

in Middle and ypper Cambrian strata-which he ‘ascribes to
being storm generated in origin. The latter interpretarion

is preferred here. -

The uppermost beds of the Reluctant Head are :!.nvariably
c;olitic, nature. A thirn-section of one o‘f ‘these oolitic beds
revealed <the oolites to be élight'ly flattened and
demonstrating a relict radiating structure. Lower and
middle portions.of the Reluctant Head are poorly understood

from a étratigraphlc standpoint. Lilly (1963) proposed that

the-d'i.stinctive‘carbonate breccia wunits mentioned above

g
.

characterize lowest portions of the Reluctant Head only.
Observations made during this study failed to substantiate

this and instead it was found that the breccia units occur

throughout ‘ the section. Recognition of




28

large,isoclinal,recumhent,east-vergfng folds 1in the type *
section and similar,'smaller~ Structures at o‘ther. locaiee
indicate that, .internally, the Reluctant Head‘xis mut':hA_mo're‘
complex than first realized and that the order _of specific

units is structurally rather than stratigraphically

controlled.

The thickness of the Reluctant Head at the type 1locale

¢ .. .
was quoted as roughly 800 ft (250 m) by Li1ly (1963). 1In
view of the structural complexity of the fcy?mati_on. this

thickness .may be considerably e'xa-'ggerated. -
(iv) Structure: "

Bedding and cieavage ln the Reluctant Head Forma'tion“.
bqth strike 'apprpximatiely. northeast ar-ld dip moderately to
the northwest.. Large, east-vergent iso'clineswlere noted in
the section at ‘Reluctant Hea&' and a similar fold -styJ:e is

. ).
suggested 1in the c¢cliff section north of Hughes Brook where

rapid alternation 1in; the assymerries of small scale folds

~ . . '

across the section indicates large scale recumbent foldtng.
. ) 4

Fold axes are {nvariably nearly horizontal and trend

northeasterly,

Along the shoreline northwest of  ‘Reluctant Head’ a

;mall-s'calwe, east-dipping thrust . involving Réluctant Head

v ’

4
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rocks is evident (Plate 4). This thrust steepens and

eventually becomes overturned along strike to the north.

PLATE 4. East-dipping thrust fault exposed along the north
shore of 01d Mans Pond. This fault places the Rel-
uctant Head above the St.George Group. To the north
the fault steepens and becomes overturned to the
southeast.

Detailed work on the carbonate sequence 1in this area

indicates that as much as 200 to 300 meéxres of section 1is

missing beneath this fault (H. Williams, pers comm, 1983).

(v) Contact relationships:

The contact of the Reluctant Head Formation with
overlying rocks 1s well demonstrated 1inm a number of
localities including the type section at ‘Reluctant Head”’,

the ¢1liff face just north of the bend in Hughes Brook and,
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.

' ‘ ~
along the woods road which leads from 01d Mans Pond to Goose

+ Arm. - At each locale the overlying lithologies consist of
massively bedded, buff to almost vﬁite doléstones. ghése
dolosgones wefe‘ correlgtéd with the. lower Ordovictan

.'St.deorge Group by Lilly (1963); however, critical
identification has not yei been made énd the possibilipy
exists that they may be at ieast.partly upper Cambrian 1in

‘age.

The upper contact ﬁf the Réluctaht ﬁead is best exposed
along the woods rocad leading from 0l1d Mans Pond to Goose
Arm. Here the Reluctant Heéd becontes progressively wmodre
dolomitic near the contact and extensive Purrouing' is
evident (Piate 5). The upper few thig limestone beds only
are boliilc and thése mark an abrupt c¢ontact with thé

overlying massive dolos onés.

The stratigraphic base 6£ the Reluctant Head Formati;n
i8 nowhere preserved, Its contact with the 01d Mans Pond
group 18 a narrow .int;rface characterized »by intense
deformation, This cont;ct represgﬁts an imporiant

23

structural junctutre Iin the 0ld Mans Pond area.
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PLATE 5. Typical burrowed nature of the Reluctant Head For-
mation near its contact with massive dolostones
above. Photograph taken along woods road north of
01ld Mans Pond

(vi) Age and correlation:

The Reluctant Head Formation was all]ptted a Cambrian
age by Lilly (1963) based on correlation with similar rocks
at the Humber Gorge (Grand Lake Brook Group) from which
Schuchert and Dunbar (1934) removed a few poorly preserved
trilobites. The similar stratigraphic position of both the
Reluctant Head and Penguin Cove Formations below more
massive carbonate sequences infers approximately equivalent
ages for both although a presumed unconformable overlap of

the former over the latter near ‘Window Pond’ suggests a



\,slightlyvyoﬁnger age for therReluctant<Head (Lilly,1963),

It is the‘opinion of thig ahthor that ,the. Rgluctant
Head 1ls 1in . fact slightly younger. thah the Penguin Cove
Formation and ﬁay be equivalent to portions .of the Petit'
Jardin ”and/or Marchv Point Formations of the Port au Port
Grohp (James et 51, in prep.) which are late hiddle to upper
Caabtrian {n age, An attempt to confirm this inferred age
through analysis of seversl  samples for conodonts proved
fruitless except in reveallng-a few small worm tubes which

3

rehained;gfterxdissolution in acetic acid.

Lithic simflarities and inferred égé' considerations
suggest that the Reluctant Head Form{tion‘ represents a
,proximal, autochthonoua facies equivalent of the Cooks Brook
Formatioh of ) the Humber Arm Allochthon. ‘Both . are

.characterized by thin bedded’ limestones with either muddy
dolostone (Reluctant Head) or shale (Cooks Brook) 1nterbeds

“and both contain Bubordinate carbonate breccia units. Upper

parts  of the Reluctant Head - are oolitic and similar

~11thologié?\3ave been. reported in blocks .within the Cdoks

Brook Formation’ (James et al,1980).




2.4 THE ST. GEORGE GROUP IN THE OLD MANS POND AREA:

The bulk of the carbonate rocks exposed in the - western'

\
)

Iporfion‘ of the ©01d Mans Pond area have been at best only
superficially examined except where they are exposed ';t

- Goose Arm 0f111y,1963; Levesque,1977) and north of 0ld Mans'

Pond (this study). " In- both localities the sequence cpnsiéts

of medium to thick-bedded grey to white limestones and buff

dolostones which: in the case of the Goose Arm section at .

least, conformably-overlie strata of ypper Cambrian age and

are characterized by abundant ichnofossils, acattered ‘body

fossiﬁ: (1nblud1ng coi-led gastropods-)- and less common

strom olitié and cﬁerfy horizonsr(sge Pl;tes- 6A' and- 6B).
These featulgﬁ have lgd to cb%relationlof thes;.rocks, and
byiinference thf bulk of t#e remainder of the ‘exposed
carbonate_‘sequgnqe,  with the well known:St.George Group df
iober-Ordonci%n a'ge. .

Based 6n the better exposed ~sections, stratigraphie
subdivision of these‘ rocks 1into a ~number of formations:

(Lilly,1963) ov members (Lefesque,l97}) has been proposed.

Application of this ‘stratigraphy _tp the remainder of Ehe»

carbonate raocks of the area has been hampered by  generally

poor exposure and the rugged nature of the terrain,

St .George Group equlvhienty.in the 01d Mans Pond area

]
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PLATE 6A. Coiled gastropod in St. George Group north of
01ld Mans Pond.

PLATE 6B. Block of stromatolitic limestone from the St.
George Group. Southeast shore of Goose Arm.
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L

are involved in foldé which are open and upright to slightly

“
9

N . 1 . , . .
. ‘ west vergent,. At Raglan Head. the folds are notably bulbous

>

in nature .and were previously ~dubbed Mrabbit ear folds"_

(Lilly, 1963). Fold axes, bedding and cleavage‘ all -trend
. 7 .

. . '
northeast in the | western portion of the area and swing

through a broad -arc to trend'easterly in the northerd part
of the area. Local recrymtallizﬁcion of these rocks 1is

. S
t o common adjacent to ma Jor faults in the area (H.Hilliamg,pers

© ‘comm, 1982).

2.5 EASTERN CARBONATE TERRANE:

5

Those rocks east of Long 'Pond which are physically
continuous with the western carbonate sequence but have been

‘extensively rectfystallized are herein. referred to as'vthe

.
-

"eastern carbonate terrane". The bulk of these rocks are.

~ “« .
- considered to be metamorphoged equivalents of the St.George
Group; however, a number of  .exposures of distinctive

. Al . N .

lithologieslunlike.any of the known St.Gep;gg Group do occur
e and are described below; All of these exposures ;ere
qbservéd aloﬁg'a large ridgé extending south-sodthéast froﬁ
North Brook. This ridge 1sh:ounded by a steeéifahlé along

its weste;n margin while to the east and so%th subhdrizontal

D ' Carboniferous sediments drapé its base (see ﬁap in back

-

\ o pocket). ) -
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The first of the anomalous lithologies occurs along the
‘0ld Mans Pond Road’ (Locality 184) where a massive, white
weathering marble containing thinmn quartz stringers and
abundant scattered quargfz grains 1is exposed. In hand
specimen these grains are well rounded, 1-2 mm in diameter
and appear to be frosted. In thin section this frosting may
be seen to be the result of etching by the surrounding
carbonate material. More significantly though, petrographic
study reveales that roughly half of these grains are

feldspar (Plate 7).

PLATE 7. Polycrystalline quartz grain (Q) in carbonate
matrix. Eastern carbonate terrane, Locality 184.

The assocliation of feldspar and quartz and the



unduiose;Foly;rystalline nature -of the quartz grains
thepselves indicate derivation from &\ pr;ex#éting
crystalline or «clastic source area. 'Simila%rsiliciclasfig
carbonates are kno?ﬁ in the Cow Head ?roup (bed; 5 and 6).
and within the Petit Jafdin Formation at Felix Cove on the
?oft au Port Péninsula (James et al,}980; ° R.K.SteQens, pers
comm,1982). Interestingly, both' of these siliciclascic
horfzons are of roughly the' same age . (Middle to Upper
Cambrian).’ An additional occureéce' of siltciclastic

carbonates was found by H.Williams during the 1981 field

season along the - “Goose Arm Road’ to the north of the map

area. These rocks occur wtﬂén a structural slice  of the

Humber . Arm Allochthon (H. Williams, peérs comm, 1983), For
‘.purﬁoses of comparison a sample from this iocaliiy and ‘frqm
Bed 6 of the Cow Head Gtoup were sectioned and examined
along with the sample from the ‘01d Mans ° Pond Road . All -
three were found to be remarkably similar with respect to:
3ra1n composition, s:ze and shébe, all of which would tend
to suggest a Cambrian racher than Ordovician age for these

-

tocks in the Old Mans F'ﬁd ‘area.
The second lithology of interest. in the easterh
carbonate terrane - outcrops roughly Zlkm~50qthwést of the
first locale in a lafge knoll which Dbreaks through the
surrounding Carbontferous strata (Locality 314). This knoll

consists of a rather spectacular recrystallized carbonate




g

38

breccia containing equant, angular limestone blocks ranging
in size from a few centimetres to a half a metre and set in

a darker carbonate matrix (see Plate 8).

PLATE 8. Blocky marble breccia, eastern carbonate terrane,
Locality 314. Note equant, angular nature of blocks
compared to platy breccias of Reluctant Head For-
mation (PLATE 3).

These breccias are not at all like the plmtey breccias of
the Reluctant Head Formation but do vaguely resemble some of
the breccias found in the Bobbys Brook Formation (Chapter 3,
Section 3e4) s Some of the breccias at Cow Head are similar
in nature to these breccias but insufficient evidence exists
to make any direct correlation. In any event, breccias of
this type are not known in the St.George Group and again a

broadly Cambrian age is suggested.



The last 6f .the andmalous lithologies : of the eastern

e s !
carbonate terrane occurs along tHE?ﬁﬁ&Lhern end of ‘Helens

Brook” (Locality 464) and alonyg ﬁbff: Efook Just east{of the
junctﬁre' with "Helens Brook’. Here gilver—grey térgreenish
phyllites 1interbanded with bu{f marbles are exposed.
Bandfng is on the order of 1-2 cm and isociinal folding is
common. This 1lith®logy 1is almsst identfcal to portions of
the Bobbys Brook Formation of the‘Old Mans Pond Allochthon
and, if one takes‘ into account metamorphism. and
deformational contrasts, a correlation wiFh the Reluctant
“Head Formation f;gffeasible. Oufcr;ps of tﬁis lithology
along “Heleuns Brook’ are overlain by'gassive,'grey ;arbies
~correlative witﬁ the:St.Ceorge Group, suggesting a Camb?ian
age for ' these rocks.® Along North Brook the-thin banded
marbles and phylliges are separated from massive grey
marbles ~ to the éast S} an 1inlier of ,da;boniferous
. P -

conglomerate. .

Y.

2.6 CARBONATE SEQUENCE: SUMMARY

.

Carbonate rocks make up a signifi)ant fraction of the

0ld Mans Pond area.- Except at Goode Arm these rocks are

poorly exposed; however, broad correlations with Dbetrter

known portions of the autochthonous carbonate sequence of

west Newfoundland are possible (gee Table. 2), Basal

G




TABLE 2: Correlation of autochthonous sequence of west

Newfoundland with carbonate sequence, 0ld Mans Pond area.

TERRANE"
.AGE

AUTOCHTHON
WEST NEWFOUNDLAND

(James et al,in preb)

CARBONATE TERRANE,
OLD' MANS POND AREA

CARADOC

LLAND

LLANV

~ TABLE HEAD

ARENIG

ORDOVICIAN

TREMADOC

ST GEORGE

TABLE HEAD

ST GECRGE

"PETIT JARDIN

\

MARCH POINT

PORT AU PORT GROUP

BLUE CLIFF
(Levesque, 1977)

RELUCTANT
HEAD

PENGUIN

CAMBRIAN

HAWKE BAY

FORTEAU

LABRADOR

BRADORE

K'HADRYNIAN

" LIGHTHOUSE COVE
BATEAU

“VELIKIAN
HELIKI

4

LONG RANGE COMPLEX

] .
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portions of the section are referred to as the Penguin Cove
Formation at Goose Arm and the Reluctant Head Formatfon at
Old Mans Pond (Lilly,1963) of late Lower and Upper.middle

Cambrian age respectively. -

5

Overlying these units, and makl‘ng up the_ bulk of . the
Earbonate sequen;:e, a.re)‘massive 'carbqnatés_ c.orrelacive for
the most.- part with thle 1ower;0rdo\}1c1.é_n‘jSt.Ggorge Gfoup. \To
the north and east ‘rocka {)f» the carbonate sequence have been
extensiyely rec;ystal.lizeci to ﬁrey and white . marbles, the"

bulk of which are also porrelativ.é with"the-‘St.Geor'ge Group.

Notably,minor lithologies not charaﬁtérisitic of the kunown:
) ' 3

St.Ceéllge ‘Group were observed. S

¢

Structures in the <carbonate sequence show a marked

reversal 1in polarity. In the western part o'lthg'area
t

bedding and cleavage rrend roughly northeast and

e rocks
- N .

lare invalved in open foi_ds whic.h arre upright to westerly
fnclined. In the vicinity 'of 01d Mans Pond ‘fql'ds {n  the
' Reluctant Head ‘Formati'on o are iaociingl and strongly
east—v.érgent‘ while bedding and c.'leavage‘ both trend northeast
Ahd dip moderateiy'to l;he'ht;r,thvest: In the northern éart
of‘thé area bedd‘ing‘,'cleav:age and fold axes swing th‘toﬁgh a
broa.d arc wbi"ch 1s convex northwards.

At 'p‘r:-‘esent‘only the broad structural and stratigraphic

(%]
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features of the carbonate sequence presented above are

. co : ’
known. Local observations suggest that the geology of this

terrane i8 much nore variled and complex than pPresently

viewed. More detailed and thorough study of these rocks and

equivalents exposed to the north may well prove crucial to

“the understanding of the overall geologic history of this

region.

L M R A




CHAPTER THREE
X

OLD MANS POND ALLOCHTHON

a

3.1 INTRODUCTION

.

The 01d Mans Pond Allochthon occuples the central

. - hl . -
portion of .the map area centered roughly on 01d Mans

Mountain ‘and e.xtending north to Indian Dock Pond and south

to Balls Pond (see Figure 2; also map 1in back pocket). It

a

. NN
is8 surrounded on all'sidesfy rocks of the carbonate terrane

except to the southeast vhere 1t i8 bounded by the Rughes

Lake Allochthon, ' ‘

Rocks of the '01d \H.ana Po.nd ‘Allo’chth?n | hﬁvse b-een'
subdivided 1nto three formations,h’ased on lithic contrasts. .
'i‘o the nott'h., in the vicih_ity of Camal ar‘xd Long Ponds, and
{n a small outlier Jjust northeast of Indian Dock Pond,
greenish g‘rey-wackes, sandstones and purple siates make up
the Canal Pond Fo;maqion. Along the .southeas't mkgin of the
0ld Mans Pond Allochthon 1lies a belt of thinly interbedded
.marrbl'_es van‘d phyllites thch‘ are ‘cal.l_ed the Bobbys Brook

Format{on. Completing the 0ld Mans Pond Allochthon 18 the

Otter 3Brook Formation which ie primarily argillaceous .in
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.

nature, being 'characterized by slaty to phyllitic grey

shales and siltsgones with minor “coarsgr clastic beds.

‘Together these three formations are designated as the 0l1d

Mans Pond Group.

/

!

- N f
Also included in the 0ld Mans Pond/ Alloe on are a

. /o K

pair of deformed metagabbro bodies which s8it on or\near the
. - . !'I N v

northern contact of the - allochthonlfwlth the .carbonate

v

‘sequence. In the sections to follow a,discussion of each of

the”ll;hic units whichhmaké Jp the Oidanans Pond Allochthon
are described. This 1is followed /by a discussion of the
contact relationship between the 014/’ Mans Pond Allochthon

and the carbonate sequence, )

* e 3.2 CANAL POND FORMA_TION
(1) Definition and nomenclature:

The Canal Pond Formation consigts of a series of

arenaceous nmetasediments which characterize _the northern

+

portion of the 0ld Mans Pond Allochthon and are well exposed
on the 'shores of Canal Pond., The predbminantly arenaceous

nature of this ‘formation makes 1t more resistant to

wéatheting than surrounding rocks- and, as a result, it forms

large, mostly barren hills and ridges. These barrens were
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noted by Baird (1960) who thought them'to he underlain by
~.

slightly older rocks than the surrounding terrain. a small

-outlier of Canal Pond Tocks occurs between Indian<*Dock Pond

and North Brook and probable equivalents underlfe the

barrens due south of ‘Relucrant Head’ on 01d Mans Pond.

(11) Lithology:

r

The Canal Pond Formation consists primarily of greenish

7

to grey micaceocus _greywackes, grey to whipe quartz
sandstones and quartz pebblev conglome{ates. Distinctivej
greenish and purple slates form a minor Yet significant part’
of this formation, All pflmary-featureé in these sediments,
including bedding, have been masked by g strongly deyeloped

micaceous cleavage which generally parallels the regional

fabric,

«

In thin section the gréyvackés'conaist of undulose to
'polycéystalline_ quartz and plagioclase feldspar in a matrix
of muscovite, chlorite and fine grained quartz and feldspar.
Accessory euhedral tg gﬂbhedral zircoﬁb‘are_also common.

1

(111) Structure and metamorphism:

. ' ~
As previously mentioned, the dominant° gstructural

element in the Canal Pond Formation 1s a strongly developed

- . - v
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micaceous éleavage defined by‘the 6;ientation of isecondary
nuscovite. This-* cleavage generally trends northeast’ except
along the northern margin of the 01d Mans’ Pond ’AlIochthon
where. it gradually swings around to ‘trend east-west.
;tommonly a second cleavage 1§ present' whichl 1sl nearly
coplanar with cthe dominantJtleavage and lends a reticulate

Y
or phacoidal fabriec to the rock.

Metamorphic grade in the Canal Pond Formatibn 1is

generally low. The most common mineral assémblage_ ié

quartz(feldspar-,v muscovite- chlorite lndlcating lower

greens&hist facies metamorphism or less (Winkler 1979).

h ]

(1v) Age and Correlation:

-

fhe greehish greywackes and.Asmndstones> and purplish
slates'of the Cénal‘Péqd'qumation are temarkably-similat to
parts of the Summerside Formation of the Hﬁmber Arm
Allochthon (Stevens ,1965). 1In the soufhwestern part of the
area‘Canai Pond rocks are aeparat?d from‘ exposures of the
Summerside Formariqn'sf a mere 3-4 km gap and,the lithologic
chatacter,'structnral style and metamorphic grade of the two
for;ations in ‘this area is nearly identlcal (H, Hillians.pers

comm,1982). . If correlation of these tyo fornations is

accepted 4 Toughly lower Cambrfan age is implied for the

Canal Pond Fofmatioq.




3.3 OTTER BROOK FORMATION

(1) Definition:

fhe Otter Brsok VForma:ion conpriaés that series of
rbcks which underlies the major-portion of the 0ld Mans Pond
Allochthon from thé east end "of O01d Mans' Pond to Otter
Brook. Due  to the shaly natu;e of chis formation exposur;
is generally ‘poor except for newly cgeated outcrops along
the ‘0ld .Mans Pond Road’ and subsidiary logging roads and
"along stream beds in the victntty of 0ld Mans Pond and Balls

Pond.

Lilly (1963) orléinallyrinterprgted the predoﬁinan;ly
argiliaceouﬁ lithologies of th Otter Brook Formatioﬁ as
being conformable above fhat sequence'of.arenaceoﬁs rocks 1in

. . . ’
the vicinity "of Hugheéf Lake ' and Litele North Pond and
qllbéated both to_the,MounF Musgrave Pormation. w1th the
aid. of the reCentI} constructed wbodp roads a_neu unit ha§
been recognized between the argillaceous and arenaceous
members. of = Lillys Mount ﬁMusgrgve Formation and _ the

relationship between all three has been reinterpreted.

Lillys nomenclature 1s therefore discontinued.




(ii)/;ithology:h

L °
R . ¥
B . .

The bulk of the Otter Brook Formation «consists of

predominanfly"dank grey shales and lighter gfé& siltstones

. . »
with subordinate amounts of coarser clastic material rauging

from-  greenlsh, micaceous sands to pure whirte quartzites and
'
quartz pebble conglomerates.

)

Metamorphism.bf these rocks is slight, not gxceedlng

,lower- greenachist facies however developnent of a strang

slaty cleavage and transposition of bEdding hag all, but

B
’

}destroyed primary ,sedimentary features and stratigraphis

continuity within the sequence; As a result of the strbng'

‘transposition, coarser clastic.units arehusually present ag

discontinuous beds or lenses.. In many cases the beds ‘éhbw

grading which 1nd1cates tops alternately &o the west and

.east suggesting large scale isoclinal folding throughout the

sequence. InAonevinstance,lwhat appears to be a single. bed
1s graded outwa;ds from the centre, 1nd1ca¢1ngf;hat ic is. a
single i{soclinally folded bed. 'Thehhinges of such folds are
rarely preéefved but - are ihvariably' antiformal where
observed. - ’ - 1

{

Several anomalous lithologies make up a minor part of
the. . Otter Brook .Formation and while {t is not possible to

]
place stratigraphic constrafnts on these occurrences they

- »
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may be significant in terms of paleoenvironmental
interpretation and regional correlation and thus warrant

consideration.

In the area between Otter Pond and Tern Pond (Locality
120) several occurrences of carbonate fragments associated
with dark grey shales outcrop. In two of-these outcrops the
fragments consist of white recrystallized limestone augen

oriented with their lomg axes parallel to the slaty cleavage

in the shales (Plate 9).

PLATE 9. White limestone fragments in grey, slaty shales
of Otter Brook Formation. Scale is in centimetres.

Other outcrops in this area consist of large mounds or hills

of carbonate breccia surrounded by dark grey to black
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¢t

oh

shales. Componehts of these breccfas are exélusively grey
marble fragments which generally do not exceed 10-20 cm in

difameter. The isolated nature of thege outcrops makes

i?ffrpretation ifficule.

. ;‘/FQZW\-_j

-South of 0 d,Hans Pond (Locality 249), carbonates are
4

again found associated with ‘the Otter Brook Formation. - In

.

this locality buff marble fragments up to half a metre~ in
-dlameter are found 1in a medium to coarse pebbly sang mhtr1x~
¢ along with fragments of dark shale and reddish sanastoﬁe;
These rocks are’ obviously conglomeratic 1in nature,
ﬁdatdep&sitiona; AEformation' has flattened the fragménts

«

1nto discs. A similar aasoclation of carbonate fragments

and - clastlc sediments has been reported from the Irishtown

Formation of the Curlln;\ Group (Stevens,1965; pers
comm, 1982), -~

‘ Nt a——

A short section ofiﬁurple shales and sfltstones éccur»
in qhew sécqnd et:égm to the west of the aboveolopallty
(Lﬁcality 254), This 1s the odly documente® occurrence of
éuch lithologles In the otherwise uniformly grey Otter Brook
Formation although similar rocks are comﬁon in the Canal

T

Pond Formation.

’

Along-the. “01d Mans Pon¢ Road’ just east of the wontact
v
with thgf Reluctant Head Formation {Locality 48) the Otter
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. Brook Formation changes character significantly. Here grey

vshales and siltstodes give wvay to preéomin%ntly greenish
siltstones, and, in ‘ohé locallty, medium bedr of buff
dolostomne and QUartz sandsrone odcpr in dark shales, Aéaln
such lithologies are atypical of the Otter Brook Formation
and, at presenr,._no kno;n correlatjives exist {n the area:
It mﬁy Wfll be that thgse rocks/are correlative<ﬁith clastlc
gediments which locally underlie the Reluctant Head
.Formation to the south (Stag Hill Formation of Kennedy.l981)
although more deta{led work would be necessary to establish
thig corre&atlon. Alternatively, dimilar lithologies have
been reported from the lrishtown Formation where exposed ag'
Bonne Bay (Quinn and uilliams 1983).. |
Expﬁsures of whité'qpartz sandstones and coarse pebbly>
conglomérates in the falls at the mouth of Otter Brook and
under the hill ‘east‘ of thla locale (Locality 81) are

anomalous within the Otter Brook Formation and were formerly

thought to be correlatlve Hlth parts- of: the Penguin quej;

Formation (Lllly,l96p). These'aedimeﬁts are thickly bedded.

and ‘deqonstrére " grading in places. . Clasts ‘in the
comglomeratqs ‘are primarily‘ blue .qd#rtz: hoﬁever, lesser
amounts of grey’phyllite, red‘haématitic sandstone and uhtté
Subhedral _felﬂgpar are rresent.‘ Thése sandsrones énd
conglomerates are fidentical to cértaln parts 'éf the Canal
Pond Formation, especially where éxpos?d in the vicinity of

. R S,
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4

Tomcic Ponq'and along with the purple slates typical of the~

Canal Pond Formation described. above,; gerve to demonstrate

-

the dlfficulties inherent in separating these two 1lithie

units in the field.

4 minor yet ubiquitous component of the Otter Brook

Formation {is thin, discontinuous quartz- feldsPar chlorite

stringers. The significance of these " strlngers 18 not fully

understoqd. - They may be similar to those described by

Kennedy (1981) which he has related to magmatic ‘events . to

‘the east (Topsails Batholith). Similar stringers are found

in the remainder of the 014 Mans Pond Group and 1in the

v,

Hughes Lake Alloéhthon but none are pfesent in the sprbonate

.8equence.

(111) Structure:’

The predominantly argillaceous Otter Brook Formation

exhibits a strong slaty cleavage throughout. This cleavage

trends roughly northeast and invariably dips moderately to

the . northwest, In‘ a few instances _this cleavage is

»demonatrably axia} planar to east- vergent tight to isoclinal

'

folds which vary from a few centimetres to one or two metres

in size. Alternations in facing directtfon as- detérmined

fron gnading and variations in bedding-cleavage

relationships fndicate that large scale isoclinal folding 1s

.
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common throughout the sequence. Other structural elements
“ v . o .
in the Otter Brook Formation include a weak cleavage which

is nearly coplanar with the dominant cleavage, local kink

folding of the dominant cleavage about _horizontal axial

planes 3573 an open, east-dipping late fracture cleavage,

-

(iv) Metamorphism:

As previously stated rhe metadorphic grade of the Otter
Brook Formation is 1low, 'not exégeding lower greeaschist
facles. A s%ight metamorphic gradfent does exist from  wvest.
to east with the shales becoming progressively .more
phyllitic towards the east. .. .

Alongvthe ‘0ld Mans Pond Road’, just south of 0ld Man
Mountalin (Locality 147) a- number of occurremnces of sma£;>
incipient porphyroblasts were . noted in  ‘the slates.
Examination of these porphyrébl;dta under the petrographic
microscope ,revealed them to be chloritoid (Plate 10).
Chloritoid 18 characteristic of metapeliteé» of fairly
restriqted composition (high A1a03and Pé/Hg ratio) but rmay
be stable over a wide EGFEE‘OE P-T conditions dépending upon
agsociated minerals and the partial pressures of water and
LOoxygen in the rock (Miyashiro,1975).

Pas

-
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PLATE 10. Chloritoid porphyroblasts in slate, Otter Brook
Formation. Magnification 40X.

(v) Contact relationships:

The boundaries between the Otter Bro®%k Formation and
the other wunits of the 0l1ld Mans Pond Group are generally
poorly defined. The relationship between the argillaceous
rocks of this formation and the arenaceous Canal Pond
Formation is highly esoteric, involving more of a broad
transition than a well defined contact. As mentioned
previously it 1is not uncommon to find rocks typical of the
Canal Pond Formation intimately associated with the Otter

Brook Formation and vice versa. This intermixing is



e

. o ' 1
probably a direct result of str'uc.tui'al complexity within the

- 0ld Mans' Pond Allochthon.

The contact with thé pri:ys Brook Forgation to the ,
southeast 1s sharper but - nowﬁer_e exposed. This‘result,s
< .
largely from the fact that both unita are ‘es'sentially shaly
in na'ture and therefore not well exposed or easily separate&
in the field. That the contact between the two is‘ .te‘.ctorliic
1n> nature remains as a di‘stinct possibflit_y which arises
largely out of its aharp nature and simple outline . and the
appa.n:en‘t thinning or omission of the Ot:er Brook Pormation

along 1ts northeastern end
(vi) Age and correlation:

Lllly (1963) correlated the argillaceous rocks of the

Otcer Brook Formation (upper meaber of his Mount Musgrave
Formation) with the Forteau Formation of the Labrador Group
thus inferring a Cambrian age for these rocks. .To date no

foss1ls have been found 1in the Otter Brook Formati_on.

a

‘ ’ ) . S
Lithie -simllar‘ities suggest that the Otteru Brook..
Formation is a correlative of the Irishtown Formation of the
Humber Arm Allochthon, thus Inplying a late ’.louer Cambrian

age. The presence of limestone conglomerates . and

distinctive quartz 'f;ebble conglomerate - units 1in both the
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a

Otter Brook and Irishtown Formations serves to strengthen

this correlation. Missing  in the Otter Brook . Formation are
. o .

coarser conglomerate units of the Irishtown Formation {Quinn

0

and wllliams ,1983),°

The Otter Brook Formation may also correlgte with ‘more
‘distal portions of the Hawke Bay Formation of the Labrador
Group which outctoplyin the‘ vicinity of Bonne Bay ’to th‘e
north of fhe map area. These rockls are lithologically
sél_milazl':to the Otter Brook (R.K.Stevens, pe;'s comm,1982);
however, vdetailedl ae-dlmentologi_caI -evidence would be
required to prove Hhefher. thé Otter Brook is in fact

correlative with these rocks or with the more distal
Irish;own. It is suggested here that, rocks of the Otter
Brook Formation were originally situated somewhere between

the Hawke Bay and Irishtown Forma‘tions and are thus partly
. Cr -

correlac_ive with both,

3.4 BOBBYS BROOK FORMATION
(4), Definition.and ‘nomgnclal_:ure»:

3

The Bobbys Brook Formation was previously 'unrecognized

in the 01l1d Man})Pond area. Lilly (1963) makes no mention of

. ~thesg rocks and presffmably failed to distln_guish then from

——— - L .- e
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thev Pper member of his Mount Musgrave Formati{ion.

The type locale for thig formation 1is where ‘Babbys
Brook’ c¢rosses the “Old Mang Pond Road’ east of 0ld Mans
Pond. Best exposures by far occur alo~ng .the '.Old Mans Pond
Road”’ and the subsidiary woods road which leads to the lsouth

shore of 0ld Mans Pond. ' ¢

(11) Distribution and thicknesst
- The Bopbys Brook Formation lies in' a belt exteﬁding-'
al’ong' the southeast border of‘t_he 0ld Mans Pond All_qch:hon
from ‘t‘he southern end of the easterp .carbdnate terrane to
Balls Pond. The widrh of this belt.averages two kilometres, - ‘
b ) hové‘ve.r;_the true stratigraphic thickness. of the Bobbys )
vBroqk Formattion 1{s ce;:talnly very much 1less than this,
hav'ing been repeated ‘many times through intense folding .and
: transvposition.‘

<

- (411) Lithology:

At | l'ts( type locality the Bobbya Brook Formation

consists  of 2-3 em thick interbeds of 'coat"sely crystalline,

N .
grey to buff marble separated by 1layers ~of stilver-grey
phy‘llitAe {Plate 11), A‘J:so'present are thick (2-3 m) beds of
marble breccia. Blocks in these breccias rauge from equant ,
. *
L
‘*—-4-———.-*;.--4_ o e Y ) j

TSy MM, e e
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PLATE 11. Thinly interbedded grey marble and silver-grey
phyllite, Bobbys Brook Formation, type locality.

Note bedding-cleavage relationships. Scale is 'in
inches.

PLATE 12. Well preserved oncolites in breccia matrix,
Bobbys Brook Formation, Locality 334.
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to tabular and generally do not exceed 30 cm in diameter.
Towards the southeast the Boﬂbys Brook Formation beéomes

progressively more shaly but 8ti11l contains thin wisps of

marble.

-

Of special noté are two anomalous lltho;;giesr within
‘the formarion. The first of these occurs at the southeast
- end of Balls Pond (Locality 334) where coarse carbonate
brecci% beds containing oolites and oncolitea‘ in their
matrix outcrop (Plate 12). These breccia bedsA overlie A

sequence of 1limey shales and. phyllites which contain a few

sandstone beds and are overlain by interbedded marble and

phyllite. The hill te the nmorth of this outcrop 1is

comprised almdst solely of a spectacular carbonate bréccia
containing equant blocks up to half a metre in diameter,

) 4 B 4 .
The occurrence of oncolites in the matrix of these breccias

-
v

1s significant in that it represents the only fossil

locality in the 014 Mans Pond Group.

The second 1lithology of interest occurs near thé
" éxtreme north end of the belt of Bobbys Brook rocks along
the.éon;act with Otter Brook and Canal Pond lithologies to
tﬁe northwest (Locality 497), Here a single outcrop of
dark, thickly bedded colitic marble was found to outcrop

along 'with- thin bedded marble and phyllite and marble

breccia. Exposure in this area 1is poor and the relatifomship

©
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« -

between these three lithologies could not be determined.

5

It is noteworthy that both of chese occurrenCQj//;;N\j

oolitic/oncolitiec 1lithalogies lie at or near the northwest

. boundary of the Bobbys Brook Formation. It may be that

. these rocks represent a strarigraphic marker within the
formation houevér, as with the Otter Brook Fprmation.
structural conplexity precludes any ‘inferrence ‘as to exactly
where in the stratigraphic sequence they may fic,

A number qf samples ;f the Bobbys B%ook Formation ' were

"dissoIved in acetic acid in an attemﬁt t§ extract conodonts

for age dating purposes. While the search fqr conodonts was

unsuccessful, the presence of sponge spicules, bornite and

chalcopyrite in the vresidual heavy fraction oprovided an

interesting Sidelighte Also of interest was a thick oil
film which developed on the supface of the acetic acid baths

during dissolution.

(iv) Structure and netamorphism:

-

As with the Otter Brook Formation, the predominant
“ .

structural element ‘within the Bobbys Brookaprnation is a

[ETY
N

wekl develdbed northeast-trending, notthuest-dipping

cleavage.. Unlike the Otter Brook Formation, in which this

-cleavage is axial planar to’ folds which {nvolve bedding, the

~ -
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cleavage in the Bobbys Brook Forﬁation is axialﬁplanar Lo
1soc11na1,folds whlch fold both bedding and a well developed
bedding—parallef fabric. This early fébkic 1: best
demonstrated by the phyllitic inter-layers.>

-
+

The grade of metamorphism of the Bobbys Brook Formation
is highe? than that of the Otter Brook Fbrmation.- Ofiginal
cacrbonate beds ha;e been recrystallized to coarse~grained
marblesl and argillaceous 1nferbeda have been recrystallized

fo strongly micaceous phyllites. Aside from mica .no other

.8econdary minerals were observed in .these rocks.

(v) Contaqt relatiodships:

‘ b

The na£ure of the contact of the Bobb}s Brook Formation -
with the clastgc/LOCRQ to, the northwest {s‘pootlﬁ hndeiétood
at this time. Th;s contact was never observed, ﬁoWever, it
Bust be a fairly‘ abrupt -transitibn.aince in a7pﬁmber of
localities (eg. along tﬁe ‘01d Mans Pond Road’, Lo;&iity
159) the two sequences afe.sepéfaqed by a narrow (I-Z_mgtre)
gap. ’ Inmuifively,this contact is thought vtb - be

stratigraphic {n nature, however, the poaaibilipy‘thai it 1s

structural cannot be ruled . out considering the extreme

thinniang, or omission, of the Otter Brook Formation along
. . E N

its northeastein end, Its abrupt and 'sihpre ‘outline

contrasts sharply with the contact between the ot‘er two

i

EYR i hagy




members of the 0l1d Mans and Group,

The contact between the Bobbys Brook Formation and the

Round Pond Complex to the houthéaat will be discussed in

Chapief 4.

(v1i) Age and correlation:

* - -
Based primarily on lithtce similarities the Bbbbys Brook

.Formation nwmay be correlated with a aumber of units 1in the
. Q
immediate area.

Its thin-bedded marbles and phyllites and carbonare

breccia unfts bear a strong resemblance to the quuctant

s

Head Fotmatlon of the carbonate aequence while the _presence,

of oolites and oncolites noted in two localities auggest

that at least part of the Bobbys Brook may be correlat4ve
% -

with the upper part AfA‘che Penguin Cove Formation. By
1nferreuce, the correlation of the Bobbya Brook formation
with the Reluctant Head Fornation also 1-p11ea a correlation
with the tranaported Cooks Brook Pornation of the Humber Arnm

-
Allaochthon. Oolitic/oncolitic. breccias pmese%t along the

northwest margin of the ,Bobbys Brook Formation may be

rgpreaénted by similar_breccias found near the base of the

‘Cooks Brook>(Jane§ et lal, 1 80).
.

— b e o
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The -Bobbys Btook Formation. 1is _physicaily continuous
with, and nearly identical 1; both lithology and metamorphic’

grade to, récks of the Grand Lake Brook Group ‘exposed south

-

~ of the map area. Of particular interest here I8 the report
by McKillop (1961) of oolites and oncolites {in Grand Lake
Brook Group rocks very near rheir contact with overlying St.

Y

- George Group carbonates south of the Humber Gorge.

'
L
®

In all of the above correlations a " broadly middle teo

‘upper Cambrian age 1is suggegted for the Bobbys Brook

Fgrmation.

¢
3.5 THIN-BEDDED CAMBRIAN CARBONATES IN CENTRAL WEST NEWFOUNDLAND
. ) . R {

It is8 evident from the preceding discugsions of the
, oy

Laf . .
. Bobbys Brook and Reluctant Head Formations and their

correlatives thatv£here exists an extensive sequence; ;f_° : \
thinly bedded¢ carLonates of roughly Cawmbrian age which
comprise a ;egionally siénificant lithologic unié jﬁ the'
;éntfal 'p;rt of west Newfoundland. To date little detafled °

work has been doﬁé on tﬂese rocks Q?d it 1is felt? that 1t

would be timely to digress slightif\EZre to highllght thefir

sgllent features and ppssiblé significan;e t§ the regional
é;ology, as well as gome of tﬁe outstanding prob;ems

associated with them. Figure 3 illustrates the distribution

R e ] e ——— e e e e -
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of these‘”rocks and the existing terminolpéy which has been

applied to various parts of the sequence (see p.24).
. L o -

_ﬁhe' Reluctant Head Formation (Lilly,%963) is
essenéiaily unmetamorphosed aF its type section at Old Mans
Pond‘but.is physically cohtinuous go the south with more
highly hetamorphosed equivalents which Walthter (1949) and
McKillop (1961) assigned tv the Ciand Lake Brook Group.
Kennedy (1981) subdivided the Grand Lake, Brook Group into

two formations and named that formation comprised of thin
r

bedded ’ carbonates the Reluctant Head Formation,
Unfortunately, he also suggested that the type area for . the
Reluctant Head Formation be taken as that section exposed
along ‘Grand Lake Brook’ in the Corﬁer Brook Lake area. It
1s recoumended here that the original type section-at
Reluctant Head (Lilly,l9§3) be retained since these rocks

are best exéosed and least metamorphoseé there, Those thin
v

bedded carbonates to the sbuth of the .01d 'Mans Pond area .

should be refert;g to as the Grand Lake Brook Group until”
such time as the ;robiema of metamorphic  grade and‘ minor
lithic* contrasts . with the ReI;ctynt‘H%ad Formation at old
MansfPond can be resolved. - :
& .
As mentioned'in the preceding ;ection, the Bobbys Brook

Formation {d the Old Hana Pond area 1is lithologically and

metamorphically identical to che Grand Lake Brook Group at

-

£ty
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Qumber Gorge and shows a much closer affinity to the?e rocks
than does the Reluctant Head Formation. At present, the
Bgbbys Bro;k is: intefpre%ed. as forming part of a
structurally {mbricated and transported seq;ence (013 Mans
Pond Allochthon) and_is separated‘from the Grand Lakquroék
Group by a thrust which funé through Ballg E;nd; A similar

situation  ocecurs in the Corner Brook Lake area where the

 Tw11lick Brook Formation (Kennedy 1981) iq correlated with,

but structurally separated Erom, the,Grand Lake Brook Group.

.- - 0o ' \' : '
Age restrictions which may be placed on the Reluctant

Head Formation (see Section 2.3) and Lisbic éonsiderations.
suggest that these rocks,’aqd by inferrence .the rest of fhe
sequence de;cfibed above, are correlative with the well
known Cooks Brook Formation of the Lraysporied Curling Gtoup
'(Stevens,l970). This correlat&gn is significant in that {t
: provides a crucial 1link:  between autochthonous 1(Reluctant
Head Formation and Grand Lake Brook G}oup) structurally
imbricated ‘(Bobbys Brook and Tvillick Brook Formations nd,

-

highly " allochthonous portions of a sed}mentary Bequence

R B}
which may have 1nit1aliy formed a 'laterally continous
sedimentary rackage during the evolution of the ancient

margin,

P

-.With the ahpove in mind, furfhe} work on . thesge

lithologically distinct Bequences could concentrate on: 1)
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-

firmly establishing the correlations suggested above (most
essential to this féA accurate dating of the individual
Séquences. = The Reluctant Head Formation has the most

-

potential  for success here.); 2)  documenting the
< >

stratigraphy of these[sequences wherever posaible with an

eye towards detailing any changes in thickness and/or facies

both along and acrose strike.

3.6 DEFORMED METAGABBROIC ROCKS: -

’
~

-

A pailr of deformed metagabbroic bodies were found at or
neat the northern contact of the 014 Mans Pond Allochthon by
H. Hilliam; during the 1981 field season (Localities 450
ahd 82).  Both accur as. 1solated dun-brown coloured knobs in
topographically low areas. In hand specimen the rocks are

greenish 1n golour and consist of saussurifized plagioclase

feldspar and chlorite with minor bictite and possible relict

hornblende. - ) .

Similar wmafie to ultramafic bodies occur along a
Eectonic catbonéte-metacl#stic contact #t thé south end of
Grand Lake (Kennedy, 1981) and have Peen. interpreted there
to be of 6Fh1611t1c affinity, A similarhinterpféfation has

" been adopted here. As shall be .segn later (Section

3.7(vi)), the - presence of these deformed mafic bodies of
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probable ophiolitic affinity at the carbonéte—metaclastic :.‘

+

terrane boundary in the 0ld Mans Pond area lends support to

the interpretation of thig coatact as ‘\major tectonic

Juncture.

’

3.7 OLD MANS POND ALLOCHTHON-CARBONATE SEQUENCE CONTACT

&

(“:—:::;;conaideration of this study was to oatiine and

-

define the nature of the contact between the metaclastic

té:rane and the carbonate sequence 1in the 0ld Mans Pond

-«

'area.~ Recent work to the south of the area (Kennedy,l980)‘

hag established that the metaclastic rocks are thrust over .
the carbonates to the south in the Corner Brook Lake area.
The same study also noted that thieg thrust contact steepened
and lost all expression-ln the Old Mans Ppnd area. Indeed
the contact is generally poorly exposed. 1in rhe map area;

howeyéf, existing exposures, cambined with a knowledge of
the surrounding geology, have. allowed for adequate
chaxacterizatlon of the contact during this study. A

description of each of the locales 'where <+the contact was
observed ‘is givgn below, followed by a diécussion of 1its

overall charncter,_iqterpretation'and significance.

.

2 . .
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(1) North of Otter Pond: .

The metaclastic-carbonate contact was first observed 1in

& small stream which flows south into Otter Pond (Locality

203). At this locality a small falls and sharp bend in .the

‘stréai; " correspond to- ‘a narrow, highiy cleaved shaly zone
between more coherent shales and siltstones ta the south
(Qtter Brook Formation) and more maasive carbonates to the
"mnorth (St ’George Group). 'l'he Reluctant Head Fornation is
drastically thinned or missing here. The éontact zone
itself is roughly 1- 2 metres’ across, dips moderateiy to th~e
northwest and 1is cha;accerized by intense calcite veining.

The dominant cleavage ‘in - the’ ,‘Otter ~Brook: Forma;i’oh and

bedding in the St George Group on efther side of the

gontaét zone ‘are only slightly discordant making recaognition’

of the contact dtself difficult (Plate 13).
= . . N
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PLATE 13. Thrust contact between Reluctant Head Formation.
(right) and Otter Brook Formation (left). Thrust
dips moderately to the northwest at this locale.
Locality 203.

(11i) Woods road north of Bowaters Camp:

A subsidiary woods road north of the Bowaters camp on
0ld Mans Pond <crosses a small. stream‘:ery élose to the
contact between the Reluctant Head and Otter Brook
Formations (Locality 90). The actual contact 1itself 1{is
poorly exposed, although intense quartz veining along the
contact 2zone makes 1t slightly more résistant than the
surrounding rocks. Slates and siltstones of the Otter Brook
Formation south of the contact zone show a complex and

intense deformational history while immediately north of the

contact zone the Reluctant Head Formation is only mildly
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defonheci.

({11) Streams north of Hughes Brook:

i

East‘of.t‘he bend iq Hughes Broak. a se-ries of small
streams flow  acrogs - the 'contacr_ between dtte? Brook
Formation, sh‘alea to the. lnorth Pnd the ‘Reluctant ‘»Aﬂead
Pormation to the ' south (Localiity 410), Be;cause of the
predominantly shaly nature;of both lof these formations the -
contimact ‘i'tself is generally difficult to disceruT ‘Hhere
exposed, 1t 1s invarlably characterized by black, highly
cléaved shﬁles with small v“blocks of sandstpne and carbohate,
thus appearing racher melanée-l’ike‘.‘ Abundant quartz-calcite
veining characterizes the rocks on either side of rthe

contact zone.

» (o
*

(1\;) Cliff f-;ce ﬁorth of Hughes Brook: .

The lower ’potI:»ion of the Reluctant Head Formétlon and
the underlying Otnter Brook Formatiop are exposed .in a small
cliff face northeast of the bend in Hughes Brook '(Loéality.
400). The ﬁeluctint Head\ at this locale consists of coérse
carﬁonate br;ccias nnd‘ ythlnly interbedded limestones and

nuddy dolostone-.” These give way to“no.tly shales with a
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-

few thin beds of sandstone characteristic of the Otter Brook
Formation over a narrow covered intervawl. Conjugate setg of
calcite veins were noted in the rocks on either side- of this

covered interval.

(v) ‘Helens Brook‘: . o .

'Hélens Brook”’ essentially follows the contact betveen
the’ Canal Pond Formation to the northwest and a large ridge
which forms part of the .eastern carbonate terrane to the
sou;heagt._ In a number of places ait;ng the middle and
northern reaches of this brook .the contact ftself 1s expoaed =~
(Localitf 465). At these 1ocalit1es the shallowly dipp:l.ng “
Canal Pond metasediments have been intensely contorted and
metamorphosed to highly nmicaeous achists and phyllites while
the more masaive carbonates to. the southeast have been

recrystallized to fine-grained mylonitic marble. The break

between the two 18 sharp and 'cutsracroz;s the fabric of the

rocks on efther gide.

(v1) Discussion:

The essential characterisgtics of the

. N

ne,taclutic'-carboi\ate contact are as follows: 1) it 18
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,

always a sharp feature marked by Intense deformation and/or

! s e e et ]
quartz=calcite: veining; 2) it invariabiy dips parallel to

-

the regional ffbric, except along ‘Helens Brook’ whgre the
contact is approximatély ve;tical; 3) in places 1t
truncates Qttétigraphic units (eg.i Locality 203 north of
Otter ?6nd5. ‘ )

SRy ee ey s

.Based. on ‘thése feaéuregf.this contact has beeﬁ
intérpreted as -a sinuous fa;lt. Where: not exposed (eg.
along the northern margin of the Old Mans Pond Allochthon) a
combination | of marked topographic exptessidh - andr
sttatlgrapﬂic buiasion support this - contention.
_ Interpretation of tﬁé O01ld Mans Pond’thup aa~c;rrelat1vq
ﬁiEH the transported Curliﬁg Grbup of the Humber Atm
Allochthon and recognition of téo small deformed
metagabbroic bodies along the contact“betweZn thesé " rocks
and the carbonate sequence leads to the concluéfon that this
contact 1is not merely a steep fault but a ma jor thrust.
This aapplies to ‘the" entire metac}as:ic-carbohate contact ,
except for .éhat segment Aalong 'Helehs Brook’ which

téprelents' a late stage block fault. Lilly (1963) was the
first to identify this thrust and 1nter§reted it as a "zone
of Vdetachmeng" along which the carbonate sequence had slid

westwa’d over the metaclastic terrane, A preferred

interpretation here 1a that the thrust Tepresents a normal

east-dipping surface whiich has been modified into 1ts
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present configuration by later events, The reader 1s

referred to Chapter 6 for a more detailed discussion of this
-

concept. <

v

3.8 OLD MANS- POND ALLOCHTHON-SUMMARY B

-~

The 01d Mans Pond Allochthon" represents a  newly

" recognized. ailochghonous‘ assenblgiiz in west Nevfoﬁndland.
It comprises threé lithic units of formational statﬁs whicﬁ
designated as the 01d Mana Pond Group. ng of these, the
Canal Pond and Otter Brook F;rnatioﬁs, are ;ade up of mainly
clastic sediments with the-former being more arenaceous and
fhe latter largely argillaceous 1im  character. ’ The - third
unic, the 'BoSbys Brook Formation, - consists of tﬁinlj
interbedqed marbles and phyllites with local occurrences of
marble Sreccia beds which in Places contain oncoliges and/or

. - =
0olites in their matrix. Two deformed metagabbroiec bodies

comprise a minor yet .dignificant component of the

alloﬁhthon.

Contact relationships between the three members of the
0ld Mans ' Pond . Group are poorly ﬁnderatood. The boundary -
between the Canal Pond and Otter Brook Formations is .complex

" and intimate intermixing of the two i8 common. The contact

between the Bobbys Brook and Otter Brook Formations is wauch

.
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‘sharper in nature and better defined but nowhere exposed.

Lack of clear contact relationships between " formations
and poor stratigraphic and palaeontological control within:
formations preclude determination of the order .of-
stratigraphic wunits and the absoclute age of the 0Old Mans

Pond Group. However, marked 11thlc similarities 'berween

EBEEEM_ESEEE ‘and lowest units f{n the Humber Arm Allochthon

suggest a dlrect correlation between these two  sequences.
The argnaceous Canal Pond Formation 4; similar to the
Suomerside Formatioh, the Otter Brook Formation 1is in many
Tespects analogous to the Irishtown. Formation. and, the
Bobbys BFook Formation res?nble? ;he.Cooka Brook Formation.
This correlation suggests a loJ;r to middle Cambrian ége for
the 01d Maus Pond Group,wi:h'therCanal.Pona beiné th®e oldest
and the Bobbys Brook7P§rnztion the youngesf.
o

In addition'to thé above, ihg Otter Béook Pormation is
similar to more distal poftipne of the Ha;ke Bay Formation
of the Labrador Group such as ar; exposed in:-the vicinity of
Bonne Bay-Bié Pond (R.K.Stevens, pers. comm.,1982). - The
Bobbys’érook Formation 18 similar tq the Reluc;anﬁ Head
Pdrmation and parts of .the Penguiﬁ‘Coye Formation to the
west and nearly identical to portions ‘of Vtﬁe. Gran& Lake

A

Brook Group (Hnlthier, 1949) to the south, a correlltion

.Hhich is strengthened by the localized occurrence of oolitel
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and oncolites in all three. . The 01d Mans Pond Group then
would appear to share features with both autochthonops and
transported sequences of approximately equivalept age.
Baoed on this the 0ld Mans Pond Group has been 1interpreted
to have been paloogoographically'situated someuhere>between
the proiimal,shelf sequence to the_west aud the more distal
Curling Group which originally lay much fatthet to the east

(see- Table 3). Without better paleoenvironmental and

paleontological control this suggestion must remain suspect.

t
‘

4
a

South of Old Mans Pond "tocks. of the 01d Hanf Pond

Allochthon are sepatated by a mere 3-4 km gap from nearly
identicai‘rocks which make up ‘part. of ~ the Humber Arm
Allochthoo. This’ ratses the’tantalizing prospect-of the two
being one\and the sane, a possibility which requires serious
consideration when »aeseseing \the geological lyntheais
presented herein (Chapter 7) and when conducting any further'

work in the area. -

The dominant structural eleoeot in the 61ﬂ Mans Pond
Aliochthpn %1; a perwvasive cieavage which generaliy trends‘
northeast and dips moderately to the northwest except in the

:northern part ‘of thg area vpere it ewings through a broad
arc fo}loviﬁg the border of thelallochthonland dips nearly

vertically. - This AcleaVlge 1, axial planar to isoclinal

foldl vhich, in the Otter Brook Pormation at ‘legst, are
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TABLE 3: Correlation of 0ld Mans Pond Group with establlshed autochthonous and
. allochthonous stratigraphy, west Newfoundland.

<.TERRANE
AGE N

(James et al,

AUTOCHTHONQOUS SEQUENCE
WEST NEWFOUNDLAND

in prep)

OLD MANS POND
ALLOCHTHON

HUMBER ARM ALLOCHTHON
(Stevens, pers comm,1982)

CARADOC

LLAND

au

LLANV

TABLE HEEU‘/,z

ARENIG -

z
<
o
>
o
Q
o
Q

TREMADOC

ST GEORGE

vl

BLOW ME DOWN BROOK

MIDDLE ARM POINT

PETIT JARDIN

? METAGABBRO ?

MARCH POINT

PORT. AU PORT

BOBBYS BROOK

CAMBRIAN

HAWKE BAY

FORTEAU,
BRADORE

OTTER BROOK

CANAL POND

COOKS BROOK
(Bathyuriscus
elrathina)

OLD MANS POND

IRISHTOWN
(0Olenellus zone)

SUMMERSIDE

CURLING GROUP

HADRYNMN

LIGHTHOUSE COVE
BATEAU

[HELIKIAN & OLDER

LONG RANGE COMPLEX

r
|
1
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demonstrably 'east-vergent based on‘ primary sedimentary
criteria, Later saage>étructural features include a - weakly
developed cleavage which 1s qlosé to parallel * to the

.

dominant cleavage, folding of the dominant cleavage about
: -,

'roughly horizontal fold axes ‘and, an open, east-dipping

fracture cleavage.

The 0ld Mans Pond Allochthon has been interpreted  as
héving- been thrust over the carbonate sequence to the wvest
along a- conventfional east-dipping  thrust- which wag

subsequently modified to itsg present configuration by later

events (see Chapter 6).
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CHAPTER FOUR //

HUGHES LAKE ALLOCHTHON ’

4.1 INTRODUCTION

The Hughes Lake Allochthon lfes to thé southeast of the
01d Mans Pond Allochthon between Hughes Lake ;pd Deer Lake.
Metamorphic rocks of the east side of Deer Lake at. Pynns
Broqk. have also been included in the Hughes Lake Allochthon
(Williams et élh 1982); thowever, these weée not studied _ih
any detaLi ;nd are therefore discusaed.only‘briefly here.

o

‘West.of Deer Lake the Hughes Lake Allochthon consists
of " two subdivisions. " A ‘series of granitic gneisses,
:albite chlorite schists, pihk felsites and amphibolites are
' all aaaigned to the Round Pond Complex (formerly the Hughea
Lake Complex of Hiliiams et -al, 1982). The Round Pond
‘Complex 1is. overlain to th; aoutheast by a thick sequence of
coersel arkosic ledinentu which hayve been ‘named the Little
‘North Pond Fornatfon.' Intervening locally between these two
is “a thin nafic volcanlc unit rcferred to as the Deer Pond

Volcanica. Overlylng the Little North Pond Formation to the

southelst are pelitic .nd pllllitic schists of the South
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Brook Formation which _have correlatives ‘across bger Lake.

Together the . Little North Pond Formation, South Brook
Formation and Deer Pond Volcanics are referred to as the
Mount Musgrave Group (formerly the Pasadena Group of

Williams et al, 1982)."

4.2 ROUND POND COMPLEX

(1) Definition and nomenclature:

The name Round Pond Complex refers_to that assemblage
of granodioritic gnelsses, albite-chlorite schists, pink
felsites and amphibolites which consiatently wunderlie a
thick saquence of arkosic metasediments along the‘norihvest
- margin of fhe Hughes Lake Allochthon. Best'exposures'of,the
variéus lithologies within thé complex occur along the.OId
Mans Pond Road and on the shores of Hugﬁes Lake. The name
Hughes Lake Complex previously used to refer to these rocks
(Williams et al, 1982) has been abandoned due téha conflict

with terminology elsewhere. Lilly (1963) included these

rocks in the arenaceous. member of his Mount Musgrave

v

Formation.
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(11) Lithology:

As the'naﬁe lndiéateé tﬁé Round Po;d Complex congists
.of an Intricately mixed, complicated assemblage of a variety
of lithologies. Some of the units within thé cémplexl were
, . o ;
previously wunrecognized while'othefa which were'previously
recognizgd have been redgfined and reinterpreted during‘this
study. A description ofwenéh of the units, including thei;
interpretaEEOﬁrand siggificance, is-given below.

.-

(a) Foliatéd to gneisslic granodiorite and grénite:
o

The bulk of the Round Pond Complex consists of a
variety of: foliated to gngissicvgranodiorites and g;anltei
best éxposed oé the shores of_Hugﬁ;a'_Lake (Lgcality 2341).
The most coum&n lithology .is .8 pink, medium-grained,
foliaced granodiorite which in thin-section 1{is séen to
consist of wundulose ~qu§rtz and a mixture of plagioclase
feldipar, perthite: and microcliﬁe. Both biotite and
muscovite are present and seryg tol define a proni;ant
follation in the rocks. This ' foliation generally trends
northeast, dips moderately to the nor;hwest» and has
assocfated with"it a strong down-dip 1lineation defined by’
quartz~feldspar aggregates. These rocks also show varying

degrees of secondary albitization and are commonly cut by

qulrﬁz-féldspnr veins and stringers atmilar to those found
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in the 01d Mans Pond Group.,

Also occuring in thise portion of the Round Pond
Complex, but less common than the fod ey, granodiorites, ts

a coafae—grained, Geakly foliated granice. This - 1ithology

B

. was encountered in a streaw flowling into Hughes Lake from

the northwest (Locality 345) and its relationship with
surrounding rocks is unknown. In thin-gsection the dominant

mineral .18 a perthitic microcline feldspar. Minor

-
. i

. . . a
plagioclase 1s also present along . with quartz, -biotite,

muscovite (<{5X%) and magnetite., Delicate exsolution textures

are evident and the éerthlte shows no‘ evidence .of any
granulation or alteration (Plate 14), These pr;iimihary
petrog;aphic findings indicate that this lithology 18 likely
a2 hypersolvus granite of alkaline character (0. van

Breemen, written comm, 1983), I

Both the foliated granodiorites and granite expoqéd in

the wvieinity of Hughes Lake‘;onlonly have aséociated with
B ,

them massive to lineated amphibolites. - This a?aociation of
granitic cryatalline rocks and mafic sub—units-is typical of
Grenviilian aged basement inliers in west Newfoundland 'such‘
as the Long Ranée. Inlier to -the north of the map area
(Biitd, 1960); portions of the Fleur de Lys terrane of tﬁé
Baie Verte Peninsula (DewWit ,1972; Hibbutd,l979; ‘in presa);

and segments of the terrane at the south end of Grand Lake

-
« .

e —— s . et - N S
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(Knapp et al,1979; Kennedy,1981).

PLATE 14. Photomicrograph of granite from Round Pond Complex. Note
unaltered texture. Magnification 25X.

A direct comparison of lithologies in the 0l1ld Mans Pond
and Corner Brook Lake (Kennedy,1981) aregs reveals several
similarities and discrepancies. For instance, the granitic
rocks northwest of Hughes Lake are remarkably similar to
Kennedys Last Hill Adamellite which he has correlated with
the Silurian-Devonian Topsails Igneous Complex.
Amphibolitic units, interpreted here as mafic dikes of late
Cambrian age, associated with these granites in the 0l1ld Mans
Pond area argue for an older age here. Samples of this

granite are presently being analysed by the Geological
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Survey of Canada Geochronology Lab in an attempt to verify
this interpretation. The foliated and albitized
granodiorites of the _Old Mans Pond area bear a closer
resemblance to portioné .of Kennedys metasedimentary terrane
(Caribou Lake Formation) thap they do to the well banded
tonalitic .and granodioritic gneisses of his basement terrane
but do compare favourably with granitic gneisses reported
south of Grand Lake (Knapp et al,1979; Martineau,1980).
The assoclation of deformed crystalline rock‘s ;nd
amphibolites, and their consistent position‘below a thick
élastic sequen.ce to the southeast, cre;te a strong case for
the interpretation of these rocks in the Old Mans Pond _areav
as Grenvillian basement, This ingetpretation s at variance
with the view previousl); held by Lilly (1963) that these
rocks represent more metamorphosed equivalents of the Little
North Pond Formation (arenaceous membe>r of his Mount

Musgrave Formation) to the southeast.

(b) Albite~chlorite schists:

Where the. ‘0ld Mans Pond Road’ cuts across . the
northeast end of the Round .Pond Complex a long cliff-gsection
of varlably chloritdc and albitic schists has been exposed.
These rocks are ‘greenish in colour because of the large

proportion of chloritie materigl in themn. The); range 'from

foliated to schistose in nature. Quartz {s a common
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constituent, as are secondary albite porphyroblésts.A The

albiltes range 1in .size 'ifrom .a few wmillimetres up to 2

centimetres.in diameter and their development in the rocks

~

is fairly patchy in nature. Other'se'condai'y minerals in .
o . -

1

‘these: rocks include magnetite euhedra and bioi:it'e;

| a4
-~ Examination of these rqcks:in t.hln-‘section reveals them
to be composed of roughly -50% po'iycr'ysthallineb to .un‘dulose
quart:z,' 40% chloritic matrix, 57 p‘oikiliiic albice
porphyroblasts and S% biort':‘Lte plates.: Poikilitic ‘obaques,

muscovite and calcite all exist as minor components.

-

»

Secondary albites 1in these schists have in some /

instances - been rodded ‘lendin'g a weak lineation to the rock -

and suggesting that/the gtowtf] of the albites was most

likely partially synkinematic with the main deformational
event responsible for the porphyroblastesis. - 1In contrast,
secondary magnetite and biotite 1{in tHese rocks are

undeformed indicating post-deformational g'row}_th.‘_d' A '

.
’
’

A biotite-chlorite unit'-apptoxin':ately one: metre wide

was found cross—cgc'tin_g the albit.e—chldrlﬁte schists across

the road from the main cliff outcrop. This mafic ‘unit _has -’

been interpreted as a retrograded mafic (amphiboli'te)‘dike.‘v

»
o A

-

The albite~chlorite schists are enigmatic Ln tetms

.

y
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profolith; Because of thelir position below easily
recognizable sedimentd of the Little Nb}th Pond Formation to

the southeast they: Have been included in the Round Pond

Compléx;‘ however, aside from " the growth pf sgecondary

albites and p;esenée of relict amphibolites, they are unlike ,

<the‘mor¢ granitic 11thologles-wh1ch characterize.fhe bulkvof

v
v

_thié ‘complex. Ig .1§ sdgéested here that- these 'éscks
Fepfesegt‘aidef;rmed sedimentary_éeqﬁenceiof .de;ynian aée
correlarive with the Bateau Formation of the Labrador Group
(Williams and Steven;, 1969)., - ’ -

-

(e)*Amphibholites: *

As previously nentioned, " amphibolites  and sundry

micaceous units Iinterprered as retrograded amphibolites are

a —

common throughout the‘granitic gneisses and , qlb}t;—chlorite
"'schists . of the Round Pond Complex. Thése amphibbliteé are
most prevalent-and'best préserved in the rocks'aropnd Hughes
L#ke (Lbcalit& 337) where they are commonly medium-grained,
strongly.linéated and”céngistvof roughly 602 amphib&le, 202
biotite and fhe rem;ininé 20% of“ﬁlagioclase feldspar,

Scattered garnets are,common in these rocks.

-

B

bAlthough the fabric and <contacts . of these units
. N : . \ :
generally parallel the\fabric in the surrounding rocks they

have been interpreted .as mafic dikes similar éo those which

, /\
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cut Grenvillian basement in the Long Range Inlier (Williams

and Stevens,1969; - ‘Strong,I?ZS). The narrow  and

discontinuous nature of these amphibolites tends ko support

-

>’th1m interpretation and later defdrnatiqnal events have been

invoked to explain the present contact rélationships.
(d) Pink felsite:
§
@ unidue lithologie unit, previous}y unrecognized in

the 0l1d Mans Pond area, is a pink, cryptocrystalline felsite

“which contains abundant 1ilmenite both as . disseminated
\ .

euhedra and concentrated in bands. This lithology 1ls best

exposed along the Old -Mans Pond Road . just :east of'Athe

‘élbite-chiorite "schista and northeast of - fﬁg ‘main®
albite-chloritd schist outcrop (Lbcalitg 481). .
) - A\

‘
'Mpat comnonly'this unit‘consists of homogeneous ‘pink
félsite with disseminated llﬁenite euhedra. 1In thin-s_ectlon4
‘these felsites are composed of very - fiﬁe-g;ainéd' quértz
and/or feldspar. jwith poikil;tié ilmenite euh;dta ‘and

scattered biotice po;pﬂyrob}dsts. Rarely a ghbst outline of

a_preéxiéting mineratl (posaihly‘feldspdr)’may.beﬁseeg. Less

.
s

frequently; ilmenite is present in thin (1-2 cm) bands which.

are qonvolgfely"fplded7(Plate 15).

~ ’ ~

Included with the homogeneous felsites fs a unic which
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PLATE 15. Convoluted 1ilmenite bands in pink, crypto-
crystalline felsite. Interpreted as felsic
volcanic flows. North end of Round Pond Complex.
Scale is in inches.

PLATE 16. Rounded blocks or bombs of felsic material in
a more chloritic groundmass. Interpreted as a
felsic agglomerate. North end of Round Pond
Complex.
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-

is distinctly fragmental in nature. This unit occurs north

[

of the albite-chlqr%te‘schists, close to the cbntact'i@ith'
the 0ld Mans Pond Allochthon (Locality 481) and 1s well
repregsented by a‘paif‘bf lérge erratics along'}he"OId ‘Mans
Pond Road’. Essentfally, this lithology_consists'of éensoid
fragmeqts,‘up to ten centimetres in length, of‘pink “ﬁplsi;e

and more chlotificlmaterial set in a chloritic matrix (Plate

16). As with the pink felsites and the albite-chlorite

v
2

schists, disseminated ilpenite euhedra<are ubiqui:ous. This

unit 1s also unique 1in that-it contains abundant swmall pink‘>

‘garnets. - : v _

°

The macroscopic and petrographic character of the pink

felsites and _relafed fragmental units has 1gd to their

¢

interpretation as felsic volcanic flows and agglomerates -

respectively. Thqir pesition between basement rocks and ay

overlying cover sequence and-their close ‘assoclation with
mafic” volcanic flows (Deer Pond Volcanics, see Section4.3)

-

R <t [ < N 5
lends support te this interpretation. Felsic volcanic rocks
are virtually wunknown ‘at this level in the Humber Zone of

west Newfoundland, ° however, such 1lithologies are well

dochmented in the southern Appalachians (Mount Rogers and

Catoctin lormationa) where they form one half of a-,bimodal

volcanic suite extruded during rifting of the ancient

continental margin in the late Precambrian or early Cambrian

-

(Rankin,1975). A similar scénario is envisioned here.

¢
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. : . & ,
~ ’ ’ Within this context = the .granirte associated - with the

] a,' . ) . >
granodioritic- gneisses of the Round Pond Complex may be a
y ; h

-

plutonic phaae'rglated to this volcanism,

i -
. . .

(119)'Stfucture: , '
: \

- The dominant structural grain of the Round Pond Complex

is defined by a strong follation' which treads congistently

- - N . A

. - northeast and dips moderately towards the ‘northJest.‘ This

fabric effects~v1rtualiy pll rocks in the Round Pond Conpiex

?}t " and serves Fo‘mask earlier rock relationghips; for example,
, o
" the presumed original discordance between amphibolites and

. felsic- gnefsses in the wvicinity of Hughes L;ke. As’

mentioned earliér, a4 strong down-dip lineation defined by ° .

- - miheral aggregaheﬁ 18 assoclated with’this‘foliationﬂin the

K rocks along, the -shores of Hughgs Lake. Only rarely are

’

folds preserved and~in cases whete'thef are observed they r A
. e B . e
involve amphibolite unitas exposed along the east end of Long -
[ =

-
—

’ . . . Pond ;nd are isoclinal, ' - - \g'-

' : -

. Structural elements bother than the #ain foliation were

- 'not observed in the rocks of the Round Pond Complex. Thig

by no means 1mp11£; an uncomplicated deformationqli pistory

s . for these rocks but rather refiects thé competéé; n?tg%e of
most of the 1lithologies which makes_ the recthi{ion of

- subtle deformational eventé.diffiéult. .Stnce the structural

—

5,

- . . . - . s
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grain of the Round Pond Coﬁplex mirrors the trends on either.
side of 1t, {it 1s assumed that this 1is a Péleozoic fabric.

Definite relict- irecambrian structural elements were nowhere

observed.

(iv) Metamorphism:

\The‘mengorphié grade of the Round' Pond Complex 1is

higher than that of rocks to the weét_and_appears to reflect

two separate metamorphic events. The first of these events

'1nvo;ved Vthe growth of albite porphyroblasts throughout

virtualiy all untts of the complex. These porphyroblascs

vary in slze'frgm a feﬁ millipqtrés WMp to &8 centimetre or so

and their development 1is fairly patéhy. of

In-the vicinity
the sgouthwest end of Hughes .Lake the porphyroblasts are

-

equant and appear to have grown across the dominang fadbric

of the f&cks; Farther northeast there is evidence of a

‘slight rbéding of . the albites 1in_ the albite-chlorite
Y - ' .

schists, From .this {t is suggested that albitization

occurred both syn- and post-kinematicgllf with "respect to

- . \

event responsible for the dominant

~

malin deformational

the
P

fabric 1in theses:rocks. Kennedy (1975) and Kennedy (1981)

have répdrted albite porphyroblastesis extending through at

least two deformatipnal periods 1in similar rocks, to

-

the

v

narth and south respectively, .Rare ©garnets present in

. R -~
amphibolites at’ the east .end . of Long Pond and in




albite-chlorite schists southwest of the 01d Mans Pond Road

may also relace to an early metamorphic event,

4 - . .
« Ilmenite euhedra and biotite flakes- common throughout

-~

the Round Pond Complex reptesent a later metam hic event

since they arbrlnvatiably fresh ‘andi-dﬁdéformed and grow
across lichic boundaries @nd schfstositx\\

|}

(v) Contact relationships:

¢ .. - - .

The relationghips beéween assemblages within th'e Round
Pond Conplex‘ are not at all well‘qndérstood.‘ The contact

relationships Between,the comple; as a whole and rocks  on

either side of- it  have been more definitively outlined
. I \

2
.

during this study.

To ﬁhe southeast of the Roqnd Pond Cbﬁplex‘ lies a
sequence. of well F;ief;ned, well'gxpoaed cl#stic ge{iments
(Littlg'ﬂorth Pond Formation). Aléhough the actual gontact
between these: sediments and the Round Pond Complex was not
observed 1t can be, ;ar;owed'down to a gap oan metre  or ,sd
at the north end of LittLg North Pond (Locali;y 419). Here

the contact has been - {interpreted.. ta represent  an

‘unFonfornity' based on the marked 1ithic contrast. acrogs it
and the coarse conglomeratic nature of the overlying'

sediments c¢losest to 1it. This situation 1Is identical to.

B
®
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that demonstrated on Belle 1sle where coarse conglomerates

and arkosic sediments of the Bradore Formation unconformably

- I

6vgr11e Grenvillian  basement gneisses  (Willfams and

Stevens,1969), - . .

‘

The c;ntac; of the Round Pond Complex with the Bobbys
Brook- Fbrnation to the northwest 1is exposediig a éuyber of
iocales. .These are . described belaw, followed . by a
discu#sion .0f the 1ntérg;etation aéd significance of fhis
contact, )

(a} ’Oid Mans\Pqﬁd'Ro;d’:

Conééruct{nﬂdﬁ? the ‘0ld Mans Pond Road;lhas exposed a
section" acros; the Round EondVCompiex—Bobbys Brook contact, .
To the Hesf of the contact‘zéﬁe coarse phyllites with thin,
discontinuodsi Ehighly c;;forted margle bands dib.mqqerafely
to th; Potthwest., Immédiétely ad jacent ﬁo the contact. o¢n
1};‘ east éide'is a faitiy homogeneous g}.en, chlgrite-rich

Cunit with abundant bletite porphyroblasts-which grades 1into

¢ ~

‘albiterchlopite séhisﬁs avef' a few. mefreézma ThHe green,
chlofite—rich “.unit . was inéerpreted' in .the fl?id as a
'megamorphosed' m;fiqv volEénig.‘ The albité—c#lorite'schiats
closest to the‘contacé consléﬁ of agmatitic nmixtures of
quartz—albi;e;chlorige ééﬁists , with quartz-rich band

chlorite- rich pods andiilmenite Oor magnetite euhedra and
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v

. schlieran throughout, This’ same aspect also characterizes
the contact further to the northeast’

(b) Southwest of}thev'OId Mans Pond Road’:

Southwest of the ~"0l1d Mans Pond Road’, approximately
s - ‘ )

half way between the road and Hugﬁes Lake (Locality 273),
the .contact 1is Again"well exposed, this time 1in a stream
fioﬁing across  1t, ‘Here a'ﬁixture_ofimicaceous phyllices
% " and marble brecc45 to the west pass( rather abruptly into
pure, fine-grained, pink mylghitic marble wgich then grades
Into albite- ~chlorite schists with‘-no apparent sgtructural
break. Based on tHe strong lithic contrasts across this
zone and the mylonitic néture of the marble unit the contact

‘ has been 1nterpreted as a fault, Thia fault and the fabric
on elther side of 1t dip moderately ta the northwest.
‘Downstream from the é;ntact the albite-chlorite schisté give
way to foliated grancdiorites typical of the Round Pond
Cpmplex;. Large blocks of gréen‘ micaceous metayﬁlcanic
ﬁaterial occur conspicuocusly all along the _tracé of- this

-

- contact.

(¢) North of Hughes Lake:

The contact 1s once again expoaed along a stream which

v

"flows south Into Hughes Lake (Locality 346). From Hughes

3
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Lékg northward along this stream masfiwe to weekly foliated

. x
coarse-grained .granite with minor amphibolitic units becomes

1ncreasinglx myloni%ic,approaching the contact with ’lgmey

shales and phyllites to the northwest. A mylonitic zone

roughly 15 metres wide characterizes the actual contact and

a thin-section of rock from this zoné reveals ag..
characteristic mortared texture and a relative abundance of

metamict sphene. This sphene 11ke1y resulted from mixing of °

. . : ¢
carbonaﬁe material from-the shales with {lmenité {in the

Round Pond gnelsses (Winkler,1979). - ’ —

Once again the contact is interpreted as a fault based
on_ the marked lithic'contrast Qttoss it and-{ts mylonitic
nature. Both the fault agd fabrics on either slde 'of 1t dip

moderately to the northwest.

(d) Discussion: : .
U

.
From the abd)e it is evident that wherever the. contact

\ . .
between the Round\?ond Comglex and Bobbys Brook Formation 1is

: 1 B
exposed it fe ¢hardcterized by a sharp: Juxtaposition of

. dissimilar rock ﬁnits, usually - marked by 1htense ductile’

. 4
. . , .
deformatigpf\pgﬁipqzipést be interpreted as a faulE,_ The
Q/’\/ -

- faul zone 1invariably dips moderately to the ndrthwest;

3

pabpallelling the trend of wunits on either side of it.
Development of secondary albite, {lmenite agd biotite.in

Y R4

e Y T e -
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rocks to the goutheast of the fault and the absence of these

minerals in rocks to the northwest serve to document a

metamorphic¢ contrast across the fault. Green mectavolcanic
rocke commonly associated with this fault are most likely
st-ructurally emplaced.

" .
Y

Three possibilities exist as to the interpretation and

sig_nlficance of this fault:

1) The fault may represent a high angle normal fault
(1e. downthrown on northwest side); -

‘2) It may be 1nterp'reted as a8 high angle reverse fault
(te. upthrown on northwest side) which brings Bobbys Brook
over basement material. This situation 18 possible but
improbable since 1t would require an initial configuration
in which the Round Pond Complex lay structurally 'above the
0ld Mans ©Pond Allochthon. It should be pointed out that -
gome component of motion of this type may have occurred
along this fault since 1t was observed in the field to
pro;ject along a vertical fault involving Carbouniferous
strata which Jenonstratea this type of motion. Hibbard (in
press) has suggested a polygenetic nature for this fault and

its continuation to the south (Corner Brook Lake Thrust).

3) The preferred fnterpretation for this fault is that

B T Ry —

- Ny ——
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{
/
it represents a conventional west-directed t:l‘hrust which
i . j
brought basement material (Round Pond Complex) o/(ze: younger

rocks (Bobbys Brook Formation) and was modifiied by later
events 1into its present configuration. This i/nterpretatlon
is preferred here. since 1t best explains/ the -present

disposition of rock wunits and conforms , wifth a similar

) /

situactfon al-ong strike to the south where j)uxtaposition of
basement against younger rocks along myionitic tl’;rust
contacts has been well documented (Rennedy, 1981). This does

not rule out the possibility of later movement having taken
!

place along this fault. , /

.
(vi) Age, correlation and 1nterpret:=7‘tion:

/
/
/

Based solely on lithic character t)‘ne pink granodioritic

/
gneisses of the Round Pond Complex have been interpreted as

basement material of Grenvillian age and correlated with the

Y
Long Range Tnlfter to the north, the/,/ Indian Head Complex to

/
the south and smaller Precambriah inliers™ {n between.

Aﬁphibolitic units within the gneisges have been incerpreted
!

/

as mafic dikes and correlated with 'sfmilar dikes that cut

/
/

basement rocks elsewhere and have' been related to a rifting

!
episode a€ the initiation of the ,&apetus cycle (Strong and

Villiama,1972; Strong,1975). /’ These dikes feed mafic

volcanic flows which tn the ma;/ area are represénted by

! -~

metamorphosed basaltic rocks _,I(Deer Pond Volcanics) present

1]

]
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between the basement_ gneisases and an overlying cl'astic
Sequence. Pirn'ky felsites and agglomerates which have been
included in .the Round Pond Complex may represent a felsic
co_unterp‘art. to thhese mafic flows. * Similar bimodal vc;lcanié‘
'Y ) suite.s (Crossnore Group) are well documen.ted in the southern
Appalachians (Rankin,1975), The hypers'.o_lvus granite

associated with the granodioritic basement gneisses may be a

plutonic phase related to this volcanism. v

Albite-chlorite schists and related micaceous units in
the Round Pond Complex wmost likely represent Hadrynlan
metasediments equivelent to the Bateau Formation of the

Labrador Group (Williams‘_and Stevens, 1969),

. 4.3 MOUNT MUSGRAVE GROUP

[y

To the moutheast of the Round Pond Complex lies a._ thick
sequenc: of volcanic.;n,d sedim'entary rocks referred to here
as the Mount Musgrave Group. Included in this group are
mafic volcanics (Deer Pond Volcanics), coarse arkosic
sediments (Little North Pond Formation) and pelitic and

! . i o

psammitic schists (South Brook Format{ion).

(O —_ e e e
= SCER S
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4.3(a) DEER POND VOLQA:NICS

(1) Definitton and nomenplature:
. . -

¢

The name Deer Pond Volcanics 1is herein proposed for 'a
discontinous mafic wunit found along the.soﬁtheast'boundary

of the Round Pond Compleannd well exposed immedlhtely north -

0of Deer Pond. These rocks were previousiy unrecognised In

the 0ld Mans Pond area. i i h“ ‘
(11) Lithology:

Exposures of this unit range from massive to ‘lineated

biotite amphibolites and homoggneous,dense basaltic rocks

"which demonstrate well preserved epidote-ftlledi amygdules

* :

where exposed at the norgh .end.u{ Lfctle North-Pond (H.
Hijliaﬁs, pers ‘comm, 1982, Locality 417) and north of Deer .
. Pond (Localit?’ 375). -Lo;ally south of the “01d Mans Pona
‘Road’ these volcanics conialn ?uhedral feldspar phenocrysts
(tocality 473). Discontinuous layers of arkosic sediments
are commonly associat:d with these vglcanics north of Deer -

Pond.

- .

(11i1) Age, correlation and gignificance:

The obvious volcanlc nature of this wunit and its
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occurrence locally between inferred basement rocks to the

nprthwest and a'c}aatic cover seq@ence 'to  ther southeast
' suggesf a corre&htioﬁ with bésaltic floﬁs which occur 1n the
lower part of Ehe.Labradér Group at Belle' Isie,,(Lighthouse
’vaé Eormation; Williams aﬁd»Stevens,l969). ‘As éf;viously
discu;sed, the.améhibalitic uh}ts in the wunderlying Round
Pond Complex may represent deformed f;eder'deeB to.fﬁése
volcaqicé and, possible felsic volcgnics presently 1ncldded
in . the Round Pond Cdmpléx ﬁay be telétéd'to téese mafic
fl;ws, making this a bimodal volcdnic suite (Deer Pond
Voicanic Suite). Discontinous léyets of arkosic sédiment
, .

commonly associated with -these volcanics may represent

sedlmentary 1iInterbeds similar to those reported 1in the

Lighthouse Cove'Forhatién (Williams and Stevens,1969).

.
.

Hafic flows of the Lighthouse Cove Formation are
generally acceptqd' a8 late Hadrynian to early Cémbrian in
age and have been 1linked to initiall rifting during the
Iinception of the Iapetus ocean (Willfams,1979), A similar
age and setting are inferred heté for the Deer Pond

.Volcanics:

A peculiar feature of the Deer Pond Volcanics is their

magnetic expression, On the(regional aeromagnetic map for
the Pasadena area (4467 G) portions of this volcanic unit

correspond to strong negative anomalies (for example, morth

A3
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of Deer Pond). This situation 1is fairly anomolous for

volcanic sequences and one possible explanation for 1t is

z that the sequence has been overturned thus giviog 4t a
. » -

reversed magnetic signature (J.Ho%;gh, pers comm, 1982).
This fits well with the {nterpretation of * these rocks 4s

forming part, of a northwest dipping, southeast facing ‘cover

v .
. «

sequence above' the Round Pond Complex.

*4.3(b) LITTLE NORTH POND FORMATION,

(if Definition and nomenclature:

N

N

The Little Noith Pond Formation is represented by that

. sequence of coarse arkosic sedimentary rocks which lie to
) k

the southeast of the Round Pond Complex and are best exposed

. &

over nearly their entire thickness élong the shores of

4

Little North Pond. Lilly (1963) originally designated these

rocks as part of the lower arenaceous member of his Mount .

Musgrave Formation. o .

T

(11) Distribution add thfckness:

Rocks of the Little North Pond Formation 1lie in a

uniform, northeast trending belt stretching from just gouth

of Deer Pond north Ao the 014 Mgns Pond' Road. Due to Fhe
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arennéeous nature of these sediments they form high, barren

ridges which provide nearly continuous exposuré and allow

the delineation of . {ndividual units ove}4 a.dilstance ;f
severé} kilometres. The thicknesé of thié belt a;efages
between éne .and .two, kilometres:  and since no structural
¢omplications are evident and beASv diﬁ- néarly vertically
this probabiy rep?esents the true thickness 6g'the sequence.

(111) Licthology and stratigraphy:

Coarse grained arkosic sandstones, quartz greywackes,
quartz pebble conglomerates and minor’ pelitic schists

characterize the Little North Pond Formatfion. ‘The most

abundant of these are the .arkosic sandstones which are

pinkish grey 1in colour, massive, ccarge-grained ; and

comprised essentially of blue quartz and pinkish feldspar in

a-micaceous matrix. Depending upon the proportion of matrix

material present this lithology grades finto a quartz
greywacke in- composition, Thin magnetite~rich layers
constitute a minor yet distincrive feature of these

sandstones.

In thin-section, microclfne 18 the dominant feldspar
and quafti, gfains are éub-anguf&r and polycrystalline in
nature. Detrital zircons are ubiquitous throughout. ®&ll of

these factors point to deri{vation of these sediments from a




proximal granitic or gneissic source terrane..

E}

In spite of the massive nature of - the arkosic

sandstones 1t is .in places possible to reédognize relict

1

cross-beddinglin outcrop (see Plate’l7). Wherever obsetved,

the c:oss-bedding'invafiably indicates tops to the southeast

and a uniformly overturned section.

! .
v . ’ - b

Quartz pebble conglomerate units charactetize " the

-lowest - portions of the Little North Pond Formation adjacent'

» .Q

to the Round Pond Complex. Where best preserved, such as

. along the shores of Little North Pond, .the quartz pebbles in
2

T—

- these conglomerates.ate moderateiy well roGnded, up to 5

centimetres in diameter and set 1in an arkosic matrix (Plate »
N '

18). In other locales, such as jﬁst south of the ‘0ld Mans

»
Ponh Road’, the quartz pebbles have been éxtremely deformed

and drawn out ‘into thin- quartz lensges.

\

of particular interest is the occurrence of
A ,

amphiboliter Intimately assocliated with the Little North

Pond Formation along . its “western margin., These are
virtually 1{identical . to parts of the Deer Pond Volcanics and
T - .

mafic units scattered throughout the Round Pond Complex.

»
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PLATE 17. Relict cross-bedding in coarse arkosic sandstone
of the Little North Pond Formation. Locality &19.
Top indicated by arrow.

PLATE 18. Slightly flattened quartz pebbles near base of
Little North Pond Formation. Locality 419.
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,{iv) Contact relationships: )

V4 ' As discussed previously "(Section 4,2), the__codtact' of
the Little North Pond Formation with the Round Pond Complex
to the northwest may be narrowed down to a gap of a mere few

metres at Little §orth Pond and represents a zone.of marked
! : :

.

lithic contrast which has' been interpreted as an
“uﬁconformity: . .

To the southeaht, arkosic sediments of the Little North
Pond Formation pgrade into psammitic and pelitic schists of
the South Brook Formation with no appérent structural or

stratigraphic break. ' .

(v) Age, correlafiqn and\¥nterpretatlon:
Consta;t thickness, uniform ; lithology, consistent
relaFionship with the underlying gneisaea of the Round ?ond
Complex and invariable sou}heast-facing nature all combine
to suggest that the Little North Pond Formation represents a
clastic cover{sequenge overlyihg ther Round Pond Complex.
Its arkosic sandstones and quartz pebble conglomerates
regsemble the Bradore PFormation which overliés' Gfen}ilie
basement to the north (Schuchert‘apd anbur,l936;‘ Williams
.and ‘Stevens,l969; James et al,1980) and Vnaflc units

assocliated with the basal portions of the section are

similar to those that occur in the lower parts of the cover

sequencé on Belle Isle (w1111§ms dnd §tevena,l969). All of
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I

this implies a latest Proterozoic to earliest . Cambrian age

for the Little North Pond Formation and suggests that these
.sedimentS'represent the initial cover deposited .upon the
. -eastern margin of the North Ammerican- continent during

-

rifting and {nitiation of the Tapetus ocean.

To the.soucﬁ‘of the map area, .rocks correlative with
the ﬂittie North Pond Formation are congidgrgbly mo;e
ar;ally extensive (Stag Hill and -Ca;ibou Lake Formations,
..xennedy,1981) but are more highly uetamofphoséq and
therefore less récognlzable. Of note 18 the absence of
potassium 'feldsparlﬂin the Antler Hil1l Formatio& where 1t
overlies basement ;ocks (Rennedy,1981). This " is A, direct
reflegt}on of the tonalitICvnature'of the "basement rocks in
this area. In the 0ld Mans Pond area oﬁ the other hand, the
Little  North Pond Formation évetlies more granitic basement

2

and, as a result, contauins abundant potassiﬁm feldspar;

4,3(c) SOUTH BROOK FORMATIQN

(1) Definition, nomenclature and distribution:

-

The name South Brook Formation refers to that serfes of
pelitic- and psammitic achists which lie to the southease of
the Little WNorth Pond Formation. These rocks are inferred

b . " /

7
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to be contihuous "beneath thelir Carboniferous cover with

Tocks on the west side of Deer Lake at South Brook. Earlier

workers (Lilly,1963; McKillop,1963; Kennedy,1980) referred

to these and sinmilar lithologies south of the map area as
the‘ Mount vﬁuagr;ve Formation, Thid_nomenclatute is herein
revised and 1t ‘s suggested that these rocks, along with the
Litt e North Pond Formatfon and Deer Pond Volcanicg

'constitute'che newly proposed “Mount Musgrave Group ',
(11) Lithology:

To,the west of Deer Lake the South Brook Formation 1is
esséntially pelitic 1in nature being characterized by green

-

micace&ég schists with minor buff -and reddish psammitic
units. \A}" South Brook, psammitic schigts composed
essentiélly of  quartz, feldspar, muscovite, biotgte, and
garnet, and minor quartzitic, felaspathic and metagreywackg
units typify this formation This portion of the South
Brook Fo;mation was examined only brfefly by the author.

Astde from layering no primary sedimentary structures are

preserved In these rocks.

Examinatifon 1in thin-section of some of the more
psammitic wunits northwest. of Deer Lake reveals a fine
grained {interlocking mosaiec of quartz and plagioclase

feldspar with lesser amounts of biogjite and muscoéite. The

-
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lmicas define two separate folialions, a dominant one which.
is. visible on outcrob -scale and, an 'earlier, relict
foliation defined by 6r;énted mica plates between the main
foliagion planes. Similarufeatuqes have been documented by
Kennedy (1981) in rocks whiéﬁ are correlative with the South
Brook éormation {(Mount Musgrave Formation).' .

:

(111) Structure:

/

-

AY

Pelitfic schists expE}gd to the west of Deer ' Lake

demonstrate a pair of cross—cutting Qleavages which lend a
pencilled nature to the rocks (Locality 318). 1In places an
early foliation is involved :in tiéht -second generation
folds. The dom}naﬁt foltation 1in  these rocks is a
crenulation cleavége as revealed }n thin-secfion.

At South Brook three phasés of deformation were
recognized by~D.Knapp'(W1111ams et al,l982){ He;g again.an
early foliat@on is8 folded by Ls;clinal folds vhichn exhibit
an axiai planar creﬁulation cleavage. These sfrnctures are
then overprinted by a lgter evéqt which proeduced ob;n,
mesoscople folds with noderately northweat-dipping axial

planes.

(L{v) Metamorphism:
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, .
The ubiquitous development of muscovite+biozite+g§rnet
in these rocks indicate that they have been meﬁamorphosed to

“

upper greenschist facies or higher. A detailed pet}ographig
study may allow acc;rate.delineatlon of ;ndlvidual isograds; .
however, for the ﬁurposea,of this study it will suffice to
note that 1isograds trend roughly ;;rtheasf (parallel to
strike) and mep§Porphic grade | increases towards the
southeast, A K/Ar.isotopic age from wmuscovite in the Mount:
Musgrave Formation to the éouth (cofrelative with the South
‘Erook Formation) revealed a Silurian (cf. 430 m.yl)_cooling:'
age for these rocks (Wanless et al,i965; .Kennedy,l981).

(v) Age, correlation and Interpretation:

The South Brook Format}on 18 1interpreted here to be
younger than the ©Little North Pond Formation to the
northwest and, as such, may represent a metamorphosed
equivalent of lower parts of the Labrador Group (Forteau and
Hawke Bay Formations). 1In lithology; metamorphic grade and
struéfural style rocks of the South Brook Formation resemble
parte of the Flegr de Lys Supergroup of the Bale Verte
Peninsula and, as mentioned previously, are correlative to
the south of the map area with the Mount Musgrave Formation
of Kennedy (19B1).  These correlations are longstanding and

formed the basis of a recent study of the entire ‘Fleur de

Lys Belt’ (Hibbard, 1983).
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4.4 HUGHES LAKE ALLOCHTHON=-SUMMARY

The Hughes’Lake Allochthon has been 1nterpr.eted as a
structural slice involving‘Precambrtan basement rocks (Round
Pond Complex) and an overlying «cover sequence (Deer Pond
Volcanics and Mount Musgrave Group). Granitic gneisses and
various other lithologlies of the Round Pond Complex have
associated with them amphibaliric u"'nlts which have 'been
interpreted as mafic dikes equivalent :$~ those which intrude
the Grenvil‘lian Long Range Complex to the north and have
been felated to riftir‘l"g during the embryonic stages of the

proto-Atlantic Ocean (Williams,1979), A possible felsic

volcanic unit which has been ' included in the Round Pond

Complex may in fact form part of a bimodal volcanie suite

along with the newly recognized Deer Pond Volcanics
(amygdaloidal - mafiec flows) which fntervene locally between
the Round Pond Complex and a clastic cover sequence, the
Little North' P.ond Fprrﬁation& These volcanics are
correlative with flowe; which"lntervene between cover and
basement :at Belle Isle (Li‘ghthous; Cove Formation, Williams
and Stevens,1969). Chlorl'ttc schists assoclfated ‘with the
Round Pond Complex have been interpreted as Hadrynian
sediments correlattve with .the ‘ Bateau" Formation of the

Labrador Group.

TheLLittle North Pond Formatien 1s a two to three
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/
kilometre thick, céatse arkoslic sedimentary sequence which

unconformably overliea the Round Pond Complex. This
/

sequence 1s characdterized by quartz pebble conglomerates at

i
{

its base and a con'sistenr_ southeast—facing nature 1indicated

by relict crosq';beddlng and grading in the coarser units.
/ .

Similarities in lithic character and geologic setting
suggest a str/bng correlation with the Brgdore Formation of

the Labrador C‘rloup .
/

/ . : .
Polydefo'rmed psammitic and pelitic schists of the South

Brook Formation overlie the Little North Pond Formation to

the southeast. This sequence {s 1dentical in 1lithology, .

wetamorphic grade and structural style to parts of the Fleur
de_ Lys Supergrou'p and constitute part of the Fleur Jde Lys
Belt (Hibbard, 1983; in press). Toggther thé Deer Pond
Volcanic;', Litt'le North Pond Formatfion and South Brook
Formation make u‘; the Mount Musgrave Group. Recognition of
this stratigraphic sequence and its obvious ties to both the
Labrador Group and l;leur de Lyg Supergroup provides a key
link between those two. The marked contrast in structural
style between the two members of the Mount Musgrave Group 1is
moat likely a direct reflectioﬂ' of the highly comp‘etent
nature of the Lititle North Pond Formation although the

possibilty that a major thrust separates the two cannot be

ruled out,
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'TABLE 4: Comparison of Hughes Lake Allochthon with autochthonous sequence of west
Newfoundland and Pleur de Lys Superqroup, Baie Verte Peninsula.

TERRANE Aurocmnouou%ssoueucs
. WEST NEWFOUNDLAND
AGE

(James et aly\in prep)
!

IHUGHES LAKE ALLOCHTHON BATE VERTE PENINSULA
' IHibbard, 19813)

LOWER

ORDOVICIAN ST GEORGE

MARCH POINT

WHITE RATTLING
BAY BROOK
GROUP GROUP

PETIT JARDIN

CAMBRIAN

HAWKE BAY
FORTEAU

SOUTH BROOK

c

BRADORE ] LITTLE NORTH POND | OLD HOUSE

BIRCHY
COVE COMPLEX

LIGHTHOUSE ég;; DEER POND VOLCANICS GROUP

FLEUR DE LYS SUPERGROUP

HABRYNIAN

BATEAU

.

‘HELIKIAN , ‘ , GRANITIC | EAST POND
AND - LONG RANGE COMPLEX ROUND POND COMPLEX GNE1ss |METAMORPHIG

OLDEH SUITE

\ﬁ_//d/}
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Relationships of the various members of the Hughes Lake

Allochthon are shown schematically in Figure 4, Inferred

correlations between these rocks and the Labrador Group and

Fleur de Lys Supergroup are summarized in Table 4,

f
~

A marked contrast Ln' both structural style . and

. SN . ‘
metamorphic grade 1is evident between the O0ld Mans Pond
Allbghthon and the Hughes”Lake Alldch(hon. 'Synchgonous
Etructural events may be recoganedainrboth agssemlages (See
Chapter 6); however, the ovérall effect of these events .on
rocks of the -Hughes Lake Allochthon was much morevintense
and pérvasive.n The m;tamorphic’grade ﬂof the Hughes Like
Allochthon reflects at‘ least_ uppef‘ greenschiast factles
condltions,and’extenaive porphyroblasfesis (garnet, albite

7 LY

and biotite) is‘evidenf.

-

[T

Yo R e



CHAPTER FIVE

'

COVER /ROCKS

!
/ b

Subhorizontal Carboniferqus strata- of the Dear Lake

P

Basin- overlap » the older Paleozoic sequences along the

[

western side'ofrbeef Lake/with marked uncénformity. In this

. . \ : "
area the ’two lawer " formations of the Deer Lake Group are
recdgni;ed. The lower ofuthe two, Fhe North Brook Fornaélon
.(Belt,¥969) '1s.ch;racterized by greenlsh-gref'io red pebble
.and b;ulder conglomerates, red and green ‘éandstone;" and
minor.» redi‘ ailtstoﬁeg. 'The conglomérates range from
sub—angulér,matrlx supported to vell ~ rbunded,' clast

supported ind-are'ppo;ly imbricated and demonstrate a crude

4

cross—stratificatiqﬁ in places. Clast composition "ranges
frog pink, 'granigfc mate}ial to, limestone aﬁd marble,
Wherever the contact with underiying' Paleéioié rocks is
exposed' (eg. along Nidth Brook, Localit} 137) abundant
fragments §f the f{mmediately undeflying lithqlogies are-

common, . *

A few thin, buff limestone beds were noted in the Nbrt‘

- Brook Forﬁation along. Little North 3Brook (D.Kgapp, pers

comm,1982).-1A15b,/an inlier of Carboniferous rocks was
founﬁ \by the author along North Brook which congisted of

. w -
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buff to pinkish laminated limestone and minor pinkish chert
which constitute the watrix of a conglomerate containing
sub-angular fragments of quartzite, greenish schist and dark

grey marble, A similar conglomerate was reported by Eélt

: \
(1969). According to Hyde (1979) the North Brook Formation

i8 interpreted to represent an allﬁviali fan deposit.

Limestones in {ts upper parts represent a transition: to

marine condi{tions.

Overlying the North Brook Fofmation and ocecupying thg
ﬁorthetn portion of —the Deer Lake Baa}n are grey and red
sandstones and ' s{ltstones of the Roéky Brook Formation
(Hyde, 1979). A number .of uranifefoug zones have been
reported to occur 1§ this formagioh'in the section exposed
along North Brook and oi{l shales: have been found in float at

the mouth of this stream (HYde, 1979) ) The Rocky Brook

.
-

Formation is interpreted as representiqg a transition to a

mixed fluvial and lacustrine envfkbnment from more, ‘marine-

condi;ions (Hyde, 1979).
°

N .

The Nﬁrth Br;oﬁ and R&cky Brook. Formdtions are late
s ]

4V13ean' to early Namurian (late Hississippian) 1n age (Hyde,

1979). Relief én the pre-Mississlppian erosional surface

vas conaiderable as 1n€1cated by the oldai Paleozoic inliers

which protrude through the Carboniferous'lstrata along the

weste;n margin of the Deer Lake Basin;
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Rocks of the Deer Lake Group are esgentially undeformed
on the west side.af Dee;'Léke excepf'for a gentle warping in
place{. To the east of Deer . Lake = these ‘aame . strata are
;teeply ' dipping to overturned where they ‘Bave' been
overthrust by 6lder rocks of the Pynns Brook Complex and
South Brook Formation (Williams et ai,'1982a,b)."The Deer
Lake Group 18 in fault cgncactlwié% ;he older Anguille G;ouﬁ
(early Mississippian) east of Deer Lake, Th}s_fgult is
steeply dipping and rocks adjacent to 1t show intense
~deformation, Hyde (1979) and Belt (1969) suggest a stflké
slip‘naiure for this fault and relate Lt t6.ihe larger Cabot

Fault to. the south (Wilson,1962; Williams et al,1970).




-
PART THREE-STRUCTQRAL GEQOLOGY
CHAPTER SIX

6.1 INTRODUCTION

The 0ld Mans Pond area 1is situaged between ghe_
tnaﬁsported Hu;ber Arm. Allochthon and tﬁe‘e;posed eaétern
edge of the Appalachian miogeoéiine!and, as guch, prpvides a
unique 'Bpportﬁnity to study the structural develobmené of
the deformeduancient cbntinentalu margin of eagstern North
America, Rocks fn the area démonstrate'several génetations
:f' structural element;,: presumably related to distinct
Adéfor;ational events which’ were acfive'over'a protréctgd
period of Paleozoic time. Fach deformati@nal event differed
fro;, eirlief and lgtgr events with the earlier eveﬁts being
;ore pervasive and intense, In'general,‘the‘complexity and
intensity of defﬁ?matioq increases ﬁarkedly from west to
east a&foss the'aTe£.. ‘ . :
- . . , - .

The domgnant structural grain in the 01d. Mans Pond area

trends foughly northeast eicept along'the northern margin of

the area where_structures - swing through a broad, convex

northwards arc to strike nearly due east. One of rhe mos t
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stfiking features of the area is a »ma;ked reversal in
structural polarity from west to east.,' Rocks of the
carbonate s:quence to the west are involved in folds which
are upright t‘c; westerly inclilmd while east of the \west end
of 01d Mans fdnd bedaing and cleavage dip moderateiy to the
northwest and folds face southeast on primary se@imentary
criteria. Similar reversals 1n structural polarity have
been fﬁ?orted from regions to the northeast (Bursnall,1979)
and southwest (Williams and Godfrey, 1980; Kennedy, 1981),
however, timing and mechanisds ‘responﬁible have‘remained'
obscure. A portion of this chapter 'is'fdevoted to a
discussion of, and possible expla;atlon for, khfs enigma as
it relates to the Oid Mans Pond area. '
L3

Also of concern here 1s to determine what, If any,

di;ferenées exist between the ;tructural develépment of the

pa

carbonate sequence versus that of the metaclastic terrane.

.

Earlier reconnaissance work In the area (Baird, 1960) had

’

suggested that no significant astructural break exists
between the two (see Williams, 1967). Thus, the possibility

of studying 4 portion of fhe ancient carbonate bank sequence

. . ‘ S 4
and clastic ?risﬁ egsgsentially linked throughout thelir

deformational history presented itself, This 1is a rare

’Qpportﬁnity in the Humber Zone where rocks interpreted to

represent off-shelf rise prism sediments are invariably.

structurally emplaced’ against the carbonate sequence and
‘ o
4
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show a more complexedeformationq} history (Rodgers, i968;
Sfevéns, 1970). Recen; work in the ajolning area to the
south gKennedy,l981) has shown that a major thrust separates
tge' two sequences in that area and the ﬁuggestion was made

.

that this thrust gystem continued into the O0ld Mans Pond

area.

The format of <this chapter follows a éonventional
hpproach to dealing with the description and lﬁterpretation
of the structural geology of an area. Initially the area 1is
divided 1intoc four domains (see Figure 'S) and 'each g
deseribed and discﬁsaed as an internally consistent entfty,

Domain boundaries colincide with hagural geologic breaks 1in
4

LN
~

the area and it s hoped that by treating _each domatn
separately any contrasts, or similarities, in structural

stﬁle will be highlighted. Tollowing'thlg, a model for the
structural develppment ;f the érea is propoéed based on the
geology of the area, the sequence and pattern of structural
elements observed, regional tectonic Fongtraints and
comparisgn-with better understood orog;ﬁlc thelts, It 1s
hoped that the reader will bear 1in mind that, while an
Interpretation of the structural hJstbry of the area’ based
‘on the recognition, interpretation_and correlation of the

various structural elements has been presented, alternative

lngerpretations may be po;sible‘ at all levelé. "Wherever

possible the most. likely altegﬁktivea will be briefly

» - -




DOMAIN A

DOMAIN B

DOMAIN C
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¥

FIGURE Sz‘Structural domains in the 0l1d Mans Pond area.
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discussed.

R

6.2 TERMINOLOGY

‘

In the sections to follo; .the esgentlal structural

- compeonents ob§erved - to exist in the Oid Maﬁs Pond area are
aescribed. For the sake of simpyicity each element within a

gi;en domain haé been given a nogation wvhich indicates its
témporal relatiqnship with other elements 1in that ‘do;ain:

For example, 61- refers to the first deformarional even;
recognized in a givén domain; planar fabrics related to
thia";vent ‘are ndtgd as 51, folds as.Fl, lineations as LI

.ete, It should be emphasized that Dl etc., refer to events

h : thch are .mutually exciu%ive to the domain in which they
have Been,fecognized and are not necéssérily synchronous

with' elements in the other domains.

b

[}

. oL ' _The'nomenclature used here to describe folds 1s as
suggested by Fleuty_(l9b4) and Ramsay (]961)..,Usage of the
terms\ schigtosity,' foliation and cleavage foliow | the
suggestion of Hobbs et al (1976).

-

— ey s ——— -
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6.3 DOMAIN A: CARBONATE SEQUENCE

The rocke of the carbonate sequence comprise the
largest and, unfortunately, least well understood domain in -

terms of structural development, The -most remarkable

feature of this QOmain 1s a marked reversal In structural

polarlty‘from west to east acrﬁss it. In the  west (Goose
Arm) rocks of the carbon;fe sequence are involved in folds
‘which are upright to slightly overturned to the west and
srallowly plunging either northeagt or southwest (see Plare
19)., These folds are invarigbly open and concentric 1in
style and ‘range up to several hundred metres or so in

émplitude. >In alkl likelihood this is a reflection of the

cgmpetency of the rocks affected. A moderate stylolitie
cleavage 1s Invariably present which {s axial planar to

" these folds, - This cleavage increases in-intensity towards

S . . .
the north and east and is- especlally prevalent " in the

1)

- 'Bastern carbonate terrane.
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PLATE 19. Large open syncline typical of fold style in
rocks of St. George Group. Cliff face 1is roughly
30 metres high. Southwest end of 0l1ld Mans Pond.

In contrast, rocks to the east of the western end of
0ld Mans Pond are 1invariably involved in folds which are
overturned to the east and accompahied b;h a slaty axial
planar cleavage which dips moderately to the west or
northwest. Typical of this area 1is the Reluctant Head
Formation which 1s characterized by easily recognizable
tight to isoclinal folds where exposed on the shores of O01ld
Mans Pond at ‘Reluctant Head’ and in the cliff face north of
the bend in Hughes Brook. The style of these folds as

compared to the more open folds characteristic of the

remainder of the carbonate sequence reflects to a large
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extent the thin-bedded, relatively incompetent nature of the
Reluctant Head which allowed for easy fold nucleation.
These folds may be up to 100 metres in amplitude (eg. at
Reluctant Head) but most are ‘on the scale of a few metres in

size or smaller (Plate 20).

PLATE 20. Small angular folds in Reluctant Head Formation,
north shore of 0ld Mans Pond. Notg northwest dip
of axial trace. Generally folds in the Reluctant
Head are more isoclinal than this.

Most are 1isoclinal and all have roughly horizontal,

northeast trending axes. In all cases the folds observed

involve only bedding and, as such, constitute Fl1 structural
elements in the carbonate domain. No intrafolial folds or

preexisting fabrics indicative of an earlier deformational

event were observed.
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‘ el
Bedding, fold axes and cleavage in the carbc:nate_ domain

all trend roughly northeast except along the northern margin
of the area Lwhere they swing through a broad, convex-
northwards arc to trend nearly due east. The Tesultant

pattern has previously been interpreted as a late,

regional-scale antiform (Baird, 1960; Kennedy,1981).

Stereoplots of data collected for bedding,%leavage, and

fold axis orientations in the carbonate domain are given in

Figures 6A and 6B. Figure 6A is a plot of poles to b'edding

@ - . . .
only. A strong great cifcle girdle 1is evidant with a
corresponding Beta-pole oriented 10/035. This pattern
reflects folding about a northeastvltrending, nearly

horizontal axis; an interpretation which is borne out by
the few measured fold .axes. 'Thé | point _inaximun_: in‘the
southeast quadrant' {s. more a function' of <concentration of
readings from the Reluctant Head .‘F,ormation tﬁan it is
reflective of asyu}metric, incIined f‘olding. A seco‘nd, v’eak_
pi-girdle 1is also evider;t. " The Pele to this plane is

oriented 40/285 which is roughly at right angles to the

Beta-pole.

-~

Figure 6B contains cleavage 'data . for . the carbonate’

domain. Iderrtical finfluences' to those demonstrated in

Pigur‘e 6A are evident but are less well developed- Alargely

~ = . <

due to the paucﬂ:-y of data. This data set also contains a-
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® -pole to great ' '10/035 -plunge of pole
circle : ' to great circle

=

;__. ~estimated great o -fold axis
P circle ‘

10/035 |

(

Total points=50

FIGURE 6A: Contoured equal-aréa Stereographic projection
of poles to bedding in Domain A. Contours: 1,2,4 and
8 podints per 1% area.-
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—

T~ -estimated great circle

L] ® -pole to great circle

10/039 -plunge of pole to great circle
N -

10/039

Total points=39

~

FIGURE 6B: Contoured equal-area stereographic projection’
of poles to cleavage in Domain A. Contours: 1 and 2 ‘
points per 1% area. : ‘




falr degree of scatter.

6.4 DOMAIN B: OLD MANS POND ALLOCHTHON

r

3 .
«In terms of structural style, racks of ' the 0ld Mans

Rond Allochthoﬂ are nearly identical to the eastern portion
L3 Lt

of the carbonate Jga?in. However, the overall deformational

histogy of.this domain would appear to be more complex than
that of the "carbonate dowain, The domirant structural
element of this domain is8 a strong planar fabric which
t}ends roughly northeast and dips moderateiy ‘poEthwest in
_ the soﬁthern aﬁd central parts of the alloechthon but swig&s
through a broad arc to-trend nearly due east and dip <close
to vertically ié the »northern pgré,_ thus timicking the
péttern shown by ghe carbonaﬁér domain. This dominant
fabric,‘ howeQer, 16 a D2 element within the 0ld ﬁans Pond
Allochthgn. This 1s mdst evid;nt in the Bobbys Brook
Formation wh;re F2 1soclinal foids, pellfdemoéstfatéd by the
thinly bedded carbonates of thié formation, may be. seen to
fold 'ah earlier S1 foliation which is best prese;ved in the
shaley 1interbeds. This .early foliation is generally
otherwisé indlstingﬁiahabie since .lt 18 * most cohménly
paréllel to both priaary layering and the strong S2 fabric.
4 similar situation has been reported by Kennedy (1981) in

equivalent rocks farther south (Grand Lake Brook Group).

-
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In the remaining, more westerly portions of the 01d
Mans Pond Allochthon the effects of an early period of
deformation are 1less evident. Small, 1irregular bedding
folds sporadically preserveé in the thinly bedded shales and
siltstones of the Otter Brook Formation may be related to
this event (Plate 21). These folds do not possess an axial

planar cleavage and were interpreted in the field to be a

result of soft sediment deformation.

PLATE 21. Possible soft sediment folds (Fl) in interbedded
shales and siltstones of Otter Brook Formation.
These folds lack an axial planar cleavage.
Scale is in inches.

A small bedding plane thrust, similar to that described by
Stevens (1965) and interpreted to represenﬁ primary
deformation due to slumping, was observed in a sandstone bed

along the western margin of the Otter Brook Formation. This
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Py
too may Treprésent a manifestation of the earliest
deformational event :6 effect the rocks of the 0ld Mans Pond

-~

Allochthon. -

The }ﬁminant, S2 fabric 1in the 014 &:ns Pond AJIOCh{an
‘varies 1In expression between the three members of Ehe Old:‘
Mans Pdnd Croup. In the predominantly arenaceoee Canai Pond
Formation it is, represented by a strongly micaceous eleavagei

.

which masks primary bedding, thus making the recognition of

- .

any - assocfated folding difficult. More argillaceous

subunits within the Canal Pond are characterized by 4 slaty

52 (ieevage. . . ‘,‘ L . '

A\

In tﬁe' argiilaeeoua Otter Brook Formation, S2 is
repreeented by a strong slaty cleavage which is_axieluplanar'
to isoclinal. folds' (Plate 22). | These fo{ds serongly
tranepose o}iginal‘ layering (bedding) in these roéka
resulting 1in bedding iand .cleevage being parallel ~‘and

. combining to form the dominant fabric tﬁroughoue much of
;thie fofmation. In fhin-aectioe the cléavage itself ';Q
revealed to be a classic domainal slaty cleavage of the type
_ described by Hobbs et al (1976) and Weber (1981) (see Plhte
23), Identical fabrics have bheen interpreted by Weber

(1981) to arise through syntectonic recrystallisationv under

low grade metamorphic conditions.
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PLATE 22, Isoclinal D2 fold in shales of Otter Brook For-
mation. Note strong axial plamar slaty cleavage.
Field of view is roughly 12 centimetres across.

PLATE 23 Well developed domainal slaty cleavage typical of
Otter Brook Formation. Large mica domain is roughly
2 millimetres long.
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A down-dip:lineation deﬁinqd"by pyrite aggregates {is
-- commonly developed within the slaty cleavage in these tocks.

This lineation is oriented ar a high adgie to preserved fold

hinges and therefore most likely represents the dLreition of

maximum extention within the stress field active during
generation of the associated cleavage which, by inferrence,
lies in a plane normal to the maximunm shortening diregtion

(Hobbs et al,1976; Mitra and-Elliotr,1979).

\

As previously ment;qned, folds to which gﬁe 'dominant
cleavage 1s axial planar are tight to isoclinal in nature.
- Fold closures are rarely prese?ved but, where observed, they
are Invariably antiformal and fold axes are horizontal to
gently northeast plunging. 1In rére iqpthnces’*these fo}ds
méy ‘be shown to be anticlinal in:the st?iétest sense, One
lﬁcality in which this may be demons;réted occurs~along“ the
" ‘0l1d Mans Pond Road’ Just south of "01d . Man Mountalh
(Locality 146). Here a lafge.fpld‘(2—3 metres in amplitude)
in inte£bedded, siitstones andvgandstOnes 1s"anticliﬁa1 and
s&utheast-faclqg on the basis of grading "in the sandstone
beds.:"On the north shore of 01ld Mans Pond‘CLocaiify 221)
‘another fold, in this case in a ﬁebbly ,sandstone. yed; is
again: aanriclinal and soutﬁ%ast faciﬁg}:on the basis of
‘grading. Despite the paucity, of preserved fold clos;res

extensive folding isbsuggﬁqted by the alternationlof_faclng

direction béséd. on grading - and beddfng-cleavage
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relationships from outcrop to outcrop within the seqdence.

The dominant fabric in the Bobbys. Brook formation is a
strong cleav;ge bes;..de;eloped‘ fn its more argillacéou;
portions. This cleavage is lsiightly more micaceous tﬁan’
, . . ‘ e
that 1in the OtteriB}ook Formatiop reflecting the slightly
higher grade of meta;orpkis; experignced by this portion of
the allochthon. Folds assoclated wvith the cleavage are well:
demonstrated By the thiﬁ carbonate beds typical - of this
unit, These folds are invariébly sma{} (iO-ZOr'cm in

amplitude), isoclinal and asymmetric in style. Axtal traces

of the folds are complﬁr and lineationd preserved in the

limbs show "varlable orientations suggesting a complex
deformational history for these rocks (see Plate 24). Rapid
alternation in _cleavage-bedding relationships evidént

throughourt. the section indicate lérge scale 1{soclinal

folding.

There ia invariably present in the rocks of the. old
Mans Pend Alléchthon‘a weak cleavage which is approximately

coplanar’with the dominant cleavage discussed above. The

‘

‘age of this cleavage relative to the dominant fabiLE is
‘uncertain since its relationship with the dominant cleavage

and assoclated isoclinal folds could not be documented, In

u

many areas the two cleavages form an anastomosing or

phacoidal pattern. A similar pattern is'commonly reported
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PLATE 24. Complex asymmetric isoclinal folds (F2) typical
of Bobbys Brook Formation. Folds axes tend to be
strongly curvilinear. These folds involve a previous
(D1) fabric as well as original bedding.

to occur in the tranmsported Humber Arm Supergroup to the
west where it is evident both 1in 1intact sedimentary
sequences (Stevens,1965) and 1in the melange zones which
bound the individual slices within the all®chthon. Although
varied and often complex explanations for this phacoidal
fabric have been suggested (eg. Schillereff,1980) this
pattern in the 0ld Mans Pond area 1s interpreted to have
arisen simply as a result of the superposition of two nearly
parallel cleavages, both of which are roughly equivalent in

age (see Section 6.9).

The latest structural element in the 0ld Mans Pond
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Alléchthon 1s an open; northeast‘ trending, moderately
east-dipping fracthre'cléavage (sge Plate 25) which tends to
" become more pervasive and c}oéely spaced towards the easrt,
Thfs cleavagé may or may not be related to:kink or chevron
_tjpg folds which fﬁld the dominant S2 }abric,tn these rocks.
These folds were observedralong‘the nortﬁ,shore of Old Mans
Pond (Locality 207), juét west of-the contact between the
Bobbys Brook;and Ogge; Brook Formations én the.-'Old Mans
Pond- ‘Road’ ;(ﬁocality 156) ahd, alohgr ; logg;ng itrail
northeast of Otter Pona ~(Locality 117), They invariably

possess horizontal axial planes and northeast trending fold

’

5

‘axes (see Plate 26).

The order of structural ev;nts recbrded in.the Oithans
Pond Allochthon then would appear to be: l)udevelop;ent of
.an eery,‘ bedding pa}allel cleav;ge and possible‘lsuft
sedimént folds  and  thrusts;  2) isoclinal folding
accompanied by a4strong axial planar cleavage . which varies

in’ expression between, members of the .0l1d Mans Porid Group;

3) development of a weak cleavage nearly coplanar C(and

possibly - synchronous) with the dominant ,cleavage and 4)-

~
development of a lape, east-dipping fracture cleavage and

related kink folds.

Figure 7 18 a stereoplot of bedding, S2 cleavage and

fold axes measured in the '0ld Mans Pond Allochthon: Later

~ . 4

Y
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PLATE 25:. Closely spaced, southeast-dipping late fracture
cleavage in interbedded shales and siltstones of
Otter Brook Formation.

PLATE 26. Late stage kink folds in Otter Brook Formation.
Top 1s to the left. Folds have horizontal axial
Planes.
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’

stage structural elements have not been included since not
enough measurements of these elements were made to

constitute a statistically significant population. It 1is

interesting- to note that while significant scatter in the

plotted data exists there 1sg a strong maxinmum oriented

50/120, Scatter of the data weékly defines a great circle

orienfed 071/5S8SE thus suggesting folding about -an axis
" .

~

trendiné 32/342, A simlLLzlr but less .well developed pattern

is also evid‘gnt in Domain A (s'ee Figure's 6A and 6B), This.

pattern {is iﬁt?resting in that a cursory examinati1on of the
area suggests foldinz‘; about a northeast trending axis,
While m;t conclusive, the pattern demonstrated by the data
collected during \t‘hvi\s st;xdy certainly refutes ‘ such an

interpretation.

L : .
Kennedy (1981) suggested a late stage, regional
cro¢s-folding event which produced folds with northwest
trending axes in this regio;l which were most evident 1n’bth'e
regI‘Onal sinuqslty of structural trends. To this might élso
be added the apparent folding evident in the 0l1d Héns Pond
area but for one consideration- Kennedy (198]) believed. th’is
event to be a DS_evenc and the last to effect rocks -i‘n the
area. .In the VOld Mans Pgnd(area it would be a D3 f'eature‘ at
best. Kennedy admits that .th‘e F5 cross-folds are defined on

regional patterns alone and that no known or consistently

oriented D4 fabrice exist which could be used 'to uniquely

- ——

S e
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'\\ _ -estimated great . 32/342 - —~plunge of pole
' circle ' ' : to great circle

® ~pole to great . :
circle B .

. 32/342

Total points = 101

FIGURE '7: Contoured equal-area stereographic projection
of poles-to cleavage in Domain B. Contours: 1,2,4,
9 and 17 points per 1% area. Maximum = 23 points
per 1% area.

Y]
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determine D5 elements. Such discrepancies have l\ed to the
search for an alternative explanation of the observed

pattern in the 0ld. Mans Pond ares. .

“%

One possible explanation, adopted here, 1is that ' the

arcuate pattern represents a ‘p'rimary geometry related to

.

thrusting. Such arcuate patterns are common “Dr—the HMoine

thrust belt (Ellio‘tt and Jol‘mson,lgBO) where they have_ been

.

termed "arcuate contractional imbricate = - zones’

v

(waa“rd,1982). A detatiled discussion of this geometry and

irs development is given in Section 6.8.

- N
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6.5 DOMAIN C: HUGHES LAKE ALLOCHTHON

The Hughes Lake Aliochthon, like the 01ld Mans Pond

——

Allochthon', demonstrates a rather comblex aeformational’
history. The earliest recognizable element in these rocks
1s a bedding parallel folial:(ion, similar to that 1in the

Bobbys Brook Formafion of the 01d Mans Pond Allochthon, now

preserved as a relict fabréc‘lin the psammitic and-pelitic

i}

schists of the South Brook Formation. This fabric 1is most

easlly recognized in thin-sections of *the .South Brook’

Formation where it 1is commonly.defined by weakly oriented

‘mica plates between the dominant cleavage planes. Kennedy

[§ . .
(1981) has described a virtually identical early cleavage 1in

his Mount’ Musgrave Formation to the south of the area while.

to the northeast Hibbard (1979) - has documented .32 stmilar

. 3

pattern,
.

As.'in the 01d Mans .Pond ‘Allochthon, it 18 D2 alements
which dominate in the Hughes Lake Allochthon. Thesge vary in
expression between different portions of thﬁ allochtheon.
Crystalline rocks of the Round Pond Complex are
characterized by a strong micaceous foliation representing )
S2 which.~ha:s assoclated with it a c'iown-dip lineation defined
by minéral aggregates. The interpretation of this fabric as -

a' D2 element 1is tenuous since no earlier fabrics are

preserved in ~these rocks. Presumably 1ts development
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followed the sequence ~of events envisaged by Mitra.and
ot

Elliott (1979) and Mitra (1979) for the development of
clea;age 1n crystalline basement rocks of the Blue Ridge 1n

Pennsylvania and Virginia.

The significance of the down-dip lineaggon--is poorly
;nderstood at this time, Traditionallyvthé formation of .
spch linear elements and their relati{onship to the stress
fieid~responsibl; haé een a matter of controversy. In many
cases lingations lie at (a2 high angle to fold axes and
represent stretching lineations oriented normal to the plane
of maximum shortening (for example the lineat{on agsoclated
with $2 in the 0ld Mans Pond Allochthon). .This 1s common 1in
slate belts where strains were 1low. In other 1instances
lineations have been found to be parallel to fold axes
suggesting a peculiar streés field (Hobbs et a1,£976,
P.285). Hobbs et al (1976) have suggested that such a
situation could arise thraugh rotation of. ;he‘ fold axes
under high states of strain (eg., during thrusting) into
parallelism with the lineations wgich, in tﬁls case would
represent the stretching direction associated with tectonic
transport. This model may be particularly applicablé to the
Round Pond Complex considering its position. at the base of a
ma jor thruaf asgsemblage. The few folds observed 1in theQ;

“rocks are in fact {soclinsl with steepiy-plunging fold axes

which parallel the orientation of tre lineations (Plate 27).




—

PLATE 27. Tightly folded amphibolite in Round Pond Complex.
Fold axis plunges steeply to the northwest.

The schistosity in the chlorite—-albite schists of the
Round Pond Complex 1is also interpreted to represent a D2
fabric. The presence of rodded albite ﬁ%rphyroblasts in
these schists indicates that a certain amount of
porphyroblastesis must have either been contemporaneous with
or predated the D2 event. Kennedy (1975) and Kennedy (1981)
have reported albite porphyroblastesis spanning several
periods of deformation 1in similar rocks to the north and

south.

The Little North Pond Formation is surprisingly void of
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e

ma jor structural. elements, Individual beds of this
formation are traceable over - considerable distances .and

invariasly face southeast on primary sédimentary criteria

(grading ahd‘crdss~bedding). The structural simplicity of

) thig wunit has mbeen ﬂttfibuted to its exceedingly thick,
homogeneous nature and the abildty of th& matrix 1in the
arkoées and ggeywackes to_absorb‘most of the str#in. There
1s a weak fabric preserved in these rocks which m:;ifests
1tself 1in the trendvbf\hills and oufcrops, particula:ly on

the fhores of Lictle Norih Pond. This fabric is interpreted

as a &ombineg S0/82 feature.

The.ﬁost coﬂsplcuoug and. pervasive Qtructural elenent
in the pe}ltic' and .paam;itlc_ schisks of the Sou;h Brook
Formqtion is a strong, micaceous \clegvage (SZ) which. 1s
axial  p15nar to mdsﬁacoplc 1soclinal folds. The cleavage
itself generally trends northéast and dips moderately to the
northwest - and 1s a <crenulation cleavage, The folds have
;pprOxiyately'horiz?ntal axes aéd curvilinear hinge lines
Care comm;n.' \Fdld axes, trend northeané parallel to the
cleavége trendf

D3 effects o; the Hughes Lake Allochthon are weakly
preagrvgé or absent except 1in the South Brook Pormation
where they are represenfed’by open folding of the earlier Sé

. . »

cleavage about moderatély-northwest dipping to bpright‘axial

.
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- : planes, o , ‘ - o
From the ébové'discussfon it is obvious'thqtua' minimum
of three deformational events effected the Hughes Lake=* .

Allochthoh., All three are best represented in the " South

. . . . . . ! . =
Brook Format{on but presumably effected the remainder of the

allochthon as well. The sequeace of'events appears to Thave
been:* 1) ‘F;rmat}on of an early bedding paréllel fabric.
This 1s only ev{dent in thé South .ﬁrook Format;on; 2)
Development 6f ; étrong, ﬁor;ﬁgast treﬁdiﬁg, northwest
dipping'cieévage ;nd.associated tigﬁt to ﬂisqéliﬁall folds,
This is the  most obvious structural .element‘ and is .
resﬁonsible for tﬁe overall strucguralA grainA of the
allochthon; 3) A latg’deformatibnal event which.refolded
thé'dominant cleavage in the South Broék Formation but  had
e " . litrle obvious effect dgvthe-remainder.éf the allochthon.
Figure 8 I8 a stereographic 'prOJectipn " of thé ma jor
struétura} elements'obsefved in the Hughes Lake Allochthon,
As with the carb;nate doﬁain ’and the 01d Mans = Pond
Alloechthon, poles to .Ehe‘ dominant fabric in this Homain
cluster {n the soutlieast quadrant‘of the ©stereogram and a
weak pil-girdle {s déveloPed which has a pole oriented
35/303. This pattefn ishsimiiar to that developed in Dom?in-
; . .

B vhich 1s 1nterpreted as an arcuate, thrust-related

" : pattern; No;ablj, the Beta-pole shows ‘roughly Ehe 8 ame.

-
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S~ . -ést;mated great :
© .7 circle X -lineation in
. Round Pond Complex

® —pole to great

circle

Total points = 32

*FIGURE 8: Contoured equal-area stereographic projection
. of poles to dominant fabric in pomain C. Contours:
. 1,2 and 4 points per 1% .area. ' e
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ofiéntation as lineations in the Round Pond Complex. As was
discussed earlier, these lineations most likely give some

indication of thrust transpért direction.

6.6 DOMAIN D: DEER LAKE BASIN

.

Within the map area, Ca;boniferOUS strata of ﬁhe Deer
Lake Basin dib shaliowly towards the east and shoﬁ.nd
evidence of any @efg&#ation asidé from 'mino} late stage
block faulting (eg} contacé along ‘01d ﬁans Pond Road'i.
East of~Déeer;ke this situation cﬁanges and“stratA  of the
Deer Lake Group have been steepened and lotallyioverturned
to >the. west by :thrusting of the Pynns Brook Complex
(Willrams  et af,1982). Cohsidering the age of the rocks
affected, this tﬁru&tiﬁg.ia obviously‘postLCarboniferous. in
ag; gpd, ;as such, is élmést certaiﬁly attributablé to the
Allegh;nian O;Qgeny. It thus’ 'represénts thg only
deformational event to effect rocks in the region which may
be al;bttgd an accurate absolute age. Recognition of these
effects east of Dee;'Lake which have failed to effect rocks

. , ~
‘of equivalent'%gz along the western shore of the lake
. / \ .

/
indicates that this represents the Alleghanian structural
front in }his area. By infer}ence, all pervasive structural
elements 1In rocks to the west of Deer Lake must be older

than Carbonfferous (ie. pre—Alleghanian).

4

. ?




6.7 THRUST FAULTS IN THE OLD MANS POND AREA.

Prior to considéring the overall structural development
of the 014d Mans Pond area a brief review of the major thrust
faulté in thé area, previougly described in Sections 3.6 and
4.2, and a more detalled consideration of their geometry is
in order. These thrusts cor;espond to, and ‘larg;ly‘ define
the bd;ndaries of, 'two méjdr structural assemblages.- the
0ld Mans Pond ;nd Hughes Lake ‘Aliochthons- and, as sucﬁi

"they represent the single most {mportant structutal elenments

- contributing to the overall geology of the area. Much of
the proposed geologic history hinges on their recognition,

delineation and interpretation.

Both thrusts are. pogrly exposed but  ‘have been
reasonabiy accurately délineated during this study. The

thrust bodnding the 01ld Mans Pond Allochthon ig -

. -

characte;lzed by a ‘thin zone of intense shearing and is

P

geﬁerélly difficul; to recognize, excspt for locally
associated . quartz and/or calcite veining,. Wﬁere not
directiy observed'(eg.' along the northern boundary of the
allochthon) this thrust has been delineated through a
combination of marked topographic expresaicn, truncation of
geologic‘ units and the localize& occurrence of small

!

metafabbro bodies.interpreted to be retrograded wultramafic

L

rocks (see Sectiomn 3.5).
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The.thrust'bounéing the western pafgin  of the Hughes

Lake Allochthoan 1is ﬁuch ?ofé distinctive in the fleld, being
chaiaétefized.by a fairly: wide duétilel? deformed: zone.
This thrust juxtaposes more hiéHIy metamorphosed rocks ‘to
the southeast against less metamorphosed rocks to the west
but 1is generally’ less tobographically expressive than the
: ' thrist ¥ounding the 01d Mans Pond Allochthon.-f‘Coincidence
of'this thrust wigh a youager block féu1t=along 1ts northern

end suggests that it has been' the locus of more than one

- phase of movement.

“

"
-
¢

P

Both of the ma jor thru;tg parallel the regional
structufal gpain of the' area, ;'The thrust bounding the
j ) Hughes Lake Allochthon trends rouéhly northeast and dips
/ . moderately to thej nérthwest Hﬁile the thrust bounding the
014 Ha;s Pond Alloc@tﬁon4follov9 a much more complex pattern
which 18 roughly arcuate ,id’forﬁ but generally northwest
dipping”as well."This general northwest dipping qature' is
anomalous. within the overall tectonic féamework of westA
Newfoundland and is also Qt ;ariancé with the southeaﬁt
dipping nature of thrustslito the pout? of the.area with
which they form a continuous, regional féult syste;
(Kennedy,1981;- Hibbard,1983; aeé Figure 9). Both of ‘these

thrusts have Dbeen interﬁrated ‘ag modified conventional

east~dipping, . west directed ¢thrusts. " The relationship

between them based on field oBﬁervations is uncert&ln; » In

. . X ' ’

' [

B ————— . NN
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‘ﬁérth both have been trun;ated by later faulgg while to
south their juncture lies somewhere beneath Long Pond.
On pufely geometric gro;nds it'is suggested here thar these
faults are in fact 1linked and c&nstitute‘ a ‘piggy back

thrust stack’ (Butler,1982). This concept will be discussed

more fully in the next Fection.

-

6.8 ASSESSﬁENT AND STRUCTURAL SYNTHESIS

In the preceding sectfons the 01d Maﬁs Pond area has
been ;ubdiv{ded into four structural domains, the boundaries
of which coincide with well defined natural siructural
and/or stratigraphic  breaks. Each ' of these domains
demonstrat;s a r;cognizable sequence of structural elements
wvhich may be related to seéular deformatlénal evehf&. T(?
sequence of strué;ural elements observed in each Vdomain is

summarized in Table 5. .

~

Any structural synthesis of the area must necessarily

integrate each of the recognized aeduencea into a single
deform?tional sequence which-nay be\apﬁlied to the area as a
whole. To do this r;quirea that individual elementshfrom
separate domains must somehow be correlated temporally.
Consideration of the fact that once widely separated rock

o

groups have.been juxtaposed along major tectonic surfaces

o
¢




TABLE §5:

-

domains of the 01d Hans Pond area.

p.\

. 3 N
Summary of sequence of events observed in structural

DOMAIN A
(Carbonate
sequence}

DOMAIN B
(013 Mans Pond
Allochthon)

DOMAIN C
(Hughes Lake
Allochthon)

DOMAIN D
[Deer Lake
Basin)

FQURTH
GENERATION
D4

Block faulting

Block faulting

THIRD
GENERATION
D3

Block faulting

Modarate eagt-
dippipg fracture
cleavdge; minor
kink folds.

N

Open folds with
west-dipping
axial planes.

Possible fold-
ing; minor’
west-directed
thrusting.

Isoclinal, SE=-
facing folds,
Btrong axial
plane cleavage
rangipng from
slaty eo °
micaceous.

Isoclinal folds;
strong cleavage.

Block faul ting

FIRST
GENE RATION
Dl

Upright, open
folddg in west,
weak cleavage;
isoclinal east-
verging folds
in east, strong
axial plane
cleavage.

Weak hedding-
parallel fol-
iation in east;
soft sediment
folds and bed-
ding plane
thrugts in
remainder.

\

FY

Weak, layer-
parallel fol-
iatioh

-

Folding ani
overturning of .
beds east of
Deer LakKe.
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N -

requires that. due caution must be exercised 1n attempting
such a correlation.

~

'i’he most obviouas liqk' between Domains A,B‘ and C are the
dominant planar fabrics in each. These are 1nvarla;1y
parallel to each other and {mpart to the . ar-ela its overall
structural grain. (Note: As t«)}le,, rocks of Domain D are
ess_entially un,deformled in the Olv:llvMans Pqnd‘ area they are
neglected . in th; discussion tov'follow.v). Siereoplpcs of da-l:a
fromr é_ach of the domainﬁ de’mon.ar.rt'atés vell 'the .k‘ccrr-elation‘
of these e'leme'nl:s in_ space (see‘k Figpres 6B, /7, and 8),
H’owever.,despi't'e this a;rong s‘pati'al cor_relatiqvn, a temporra‘l
correlation of these elements is suspect sincé' the dominant
fabric in Domaln A is a Dl element whereas in Domains B and
C it 48 a D2 elzemént. '

A fundamental observation to be; made here 1is tha‘t not.
only are the dominant fabrics in each' c;f the domains
. paréllel but;';lao, the ma‘jor‘»thrusts’ in the area are

parallel to -those fabrics on either side of thenm. Certain

studies (eg. Mitra and Elliott, 1980) have demonstrated
\ .

that cleavage idrmation and thrusting are commonly coeval

‘and, when auch {s the .case, the cleavage .within a given
thrust sheet {is asymptotic to the thrust and the two are

therefore parallel " near the thrust plane. .‘This is
. . .

illusctracted 1in- Figure 10a. Should a second thrust and ics

~

»
o
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(i) Initial thrust and associated cleavage.

(ii) Subsequent thrust folds initial thrust and cleavage.
Two cleavages are parallel near thrust surface but
cross-cut at higher levels above decollement.

FIGURE 10: Evolution of an imbricate stack. (after Mitra
: and Elliott, 1980)
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assoclated cleavage develop in ffont of the firét, an
lmbricate stack of the Eype illusgtrated in Figure 105"15
generated. At this stage structural bomplicétions involving
cross—cutting cleavages ‘and folding of the ofiginél thrust
.surface are ev%dent at higher levels in tge stack. HoweJer,
at a lower level of erosiom, such as we see in the 01ld ﬁans
Pond area, the cleavages‘are parallel to their aaaociated
thrusga and what is obsetved.is'what appears to be a single

deformation in a spatial field. In. reality however, the

deformation 1is time transgressive towards the foreland ({e.

e

‘.

. )
48 We progress towards the west in the,0ld Mans Pond area)

80 that the cleaﬁage and thrusts become slightly younger in

this direction.

.Ap#licationwof this concept to the 01d Hans‘ Pond area
sheds some light on the temporai correlation of structural
eiements between domains. Table‘6 shows‘ the deformafiqnal
'Hiﬁfo}y of the area assuming correlation of thrusting and
the formation of the dominant fabrics across the aréa as
postulacd¢ed above. If . correct this correlation provides a
structura} .dgtum upon which to: hang the remainder of
recognized deformational sequence. From this it 1s evident
fhatkan early DI event preceded the main period bf‘ihrusting
in. the edst but did not effect the more westerly terrame,

This early event 1s well documented in similar rocks along

*.

strike to the northwest and southeast. vhere 1t is generally




i
6:

Ponl area.

Correlation of structural elements in the 0ld Mans

DOMAIN A
(Carbonate
sequence)

DOMAIN B
{01d Mans Pond
Allochthen)

DOMAIN C
(Hughes Lake
Allochthon)

DOMAIN D
(Deer Lake
Basin)

FOURTH
GENERATION
D4

'

Block faulting

Block faulting

(ot
o

Block faulting

Block faulting;
folding and
thrusts east of
Deer Lake.

THIRD
GENERATION
D3 \

Possible fold-
ing; minor
west-directed
thrusting.

Moderate east~
dipping fracture
cleavage; minpor
kink folds.

Open folds with
west-dipping
axial planes.

SECOND
GENERAT ION
D2

Upright, open
folds in“west,
weak cleavage;
isoclinal east-
verging folds
in east, strong
axial plane
cleavage.

Isoclinal, SE-
facing folds,
strong axial
plane cleavage
ranging from
slaty to
micaceous.

Isoclinal foldsj
strong Cleavage‘

“FIRST
GENERATION
ol

Weak bedding=
parallel fol-
iation in east:
80ft sediment
folds and bed-
ding plane
thrusts in
remainder.

Weak, layer-
parallel fol=
iation.
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interpreted to represent an early phase of the  Taconic
Orogeny (Bursnall,1979%; Kennedy, 1981)., 1Its existence 1in
‘the more easterly, transported sequences of the O0ld Mans

Pond area 1is consistent with the westward-transgressive

nature of the deformation discussed above.

Thq’fact that this early fabric does not exist 4in the
more westefly carbonate terrane is ;ighificant in that 1t
indicates that this portion of the ancient margin was not
affected by the earliest ﬁeformatapn. Tﬁis‘cbntrasts with

' o
findings immediately to the south which show that ‘easterly
portions of the carbonate tefrané demonstrate tHe complété
range of'deformatiénal'elements shown . by the met;clastic

terrane (Kennedy,1981).

Thie lack of involvement of the carbonate sequence {n
the earliest deformation may be due in part to the unique
position of the 0ld Mans Pond area west of the northern . end
of a winor reentrant in the ancient continental margin as

defined by the trace.of the Bate Verte~Brompton Line which

swings sharply westwards in this area (see Figure 11). This

reentrant‘represgnts a relatively minor feature as compared
to  the larger feentrants and promontories described by
previous autﬁors (Thbmas,l977; ‘Williams .and Doolan,}979),
however, 1ts effect on the geology of the Old Mans ?ond area

was sfignificant,’ - .

‘ .
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Baie Verte-Brompton
Line

0ld Mans Pond
area

L BAIE VERTE
PENINSULA

Ki/
¢ {°
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ISLANDS f ’
’--——/
Y
"'?.

'FIGURE 11l: Location of Baie Verte-Brompton Line in

Newfoundland.
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As pointea. out by Willigms" (1979), reentrants are
matrked by wide zones of thin—skinned defofmatién. This is
_evidenf in cthe 0ld Mans Pond area ‘where thrusts’ we;e
initially shallower than in' adjacent areas, allowing for
movement of structurally transported sequences faftﬁer

horizontally and away from the main locus of deformation,

Hence, the minor structural salient whith characté:izes the

area. Rocks of the 0Old Mans Pond Allochthon were thus moved’

farther west than their counterparts to the north and south
[ ]

v

and, as a result, they are better preserved and less

methmorphosed. Considering ihé‘apparently large horizontal

component . of motion it 1is not " surprising that the

autochthonous carbonate sequence fails to demonstrate the

earliest effects of this weaterly-transgressive

deformatlona)'event.-

L )

Ihreelother aspects of the geology of the 0id Mans Pond
area may also be related to. the fofnation of an imbricate
s tack. .

\

Firstly, within the context of the ihbrléate stack

model proposed above, the rather nébu10u§;veak cleévige
which ie nearly coplanar with the dominant c{eavgge in ghe
0ld Mans Pond Allochthon‘may best be inéerpre;ed as having
formed in respouse to a glightly earlier or: laLer Ehrusf

similar to thersecond cleavage in Figure lOb.> It has thus

s

3




7

'_beenlinpludéd'as an integral phase of D2,

-

Sécondly, ag mentiéned previously (Section 6.4), the-
concept of an imbricate stack may be used to explain- the

apparent- reglonal antiform in  the ‘.area. The ‘process by

_which this 1s . aEcomplished‘ 1s best 1illustrated via a

hanging-wall sequence diggram (see Pigure 12a, aaapted ‘{roﬂ
‘Elliott and Jognson,l9Bb). In this dlagram e 18 evident
tth;t at some point‘aiong sftiﬁe imbricates may rejoin ithe
main dec;liement. When this occurs the ends' of othe stack
aré characterized Sy antiformal folds fnvolving both thrusts
ana 'éleavggé”‘(D.Eliiatt, pers comm, 1982) producing a

characteristic 'efe-lid pattern’ (see Figure 12b).
%

N N . o

'Thirdly, the reversal in structural polar%t} which

characterizes the area may be partially explained as being

"an integral part of constriction of the imbricate stack.

»

‘Passive rotation of thrust related elements is actomplished

In a quH;onikimilar tei&hat deécribed by Mountjoy (1960)

. /7 - .
and Mitra and Elliot’ (19B0) in which successive movement on

several thrust surfaces, one beneath gpé other, may resuly
R ] . : o
'\ in considerable cumulative rotatibn of the‘hppe: sheet.” As

successive wedgeb material are added beneath the initial

. -

thrust this surflhce must be rotated into the vertical and

possibly beyohd due to space Epnsiderafions.
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FIGURE 12: (i) Hanging-wall sequence diagram illustrating growth bf an imbricate
stack. Thrust transport direction is out of the page. (after Elliott.

and Joéhnson, 1980) -
(ii) Plan view of (i) showing characteristic 'eye-1id’' pattern.
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One 1implication of this suggesation has particular
relevance to the 0ld Mans Pond ar;a. In order go overturn-
~ the 01d Mans Pond Altpshthon, it is required that at .least
.one; and probably more, thrust slicés be.present fo the west

of 1t. Suéh thrusts ma} exist but remain uﬁrecognizeq. ‘The
most - l1kely candidate 4is the fault which truncates the
eastern margin of the Humber Arm Allochthon along the
eastern shore of ,Pe;;uin‘_Arm (Williams et al,1982,1983).
This fault is presently interpreted as arﬁigh aﬁgle normal’
faulr, but the poSsibflity that it represents an
oversteepened thrust‘ﬂoes exist (see cross-section in back
“pocket). Similar faults are comﬁon along the eastern margin
of the Humber.Arm Alloch;hon and it has been suggested by at
least _,one other worker that .these faulfa are actually

thrusts which cut up the back of the allochthon

(Walthier, 1949, "Island Pond thrust"; see also

Schillereff, 1980 and Kennedy,1981).

A significant‘ etkect which the reentrant descriﬁed
e;rlier may have had is to have4acted as a harbour during
iate; ‘défoqpatidn, buffering 1;uch Y of the aréa from
‘penetrative .éfféctp. As a;result, lagér_(D3) elements ;Fe
scarce and difficult to charaqtgrlzg; in the east '(Hughes
Léﬁe Allochthdn), opens folds with northvest-aipping axial

pianes have been allocated as F3 . since they fold the 82

fabric in this domain. However, Dodglas (1950) and Mount joy
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(1960) have bolh described similar style folds which they

1nterpret ag having formed as upright or, in this case,

”

westerly inclined folds which vere subsequently rotated 1into
- a reversged éense! of asyammetry through motion on an

,underlying thrust  surface.’ This motion may Tepresent
. ¥ . : -

-

reactivation of the thrust during later deformation (ie.
durghg D3) or may represent .a late-stage motion during

1ﬁbr1cation of the stack (ie. late D2)\» If the latter were

the case, thén rthese folds in the Hughes Lake Allochthon may:

.

be late stage D2 features.

In the west, D3 is characterized by possible upright
] . . .
folding 1in the carbonate sequence (eg. ahgular folds in the

¢

Reluctant Head Formation) and . 2 moderately east-dipping

fracture cleavage evident 1in rocks of the 01d Mans Pond
{ S
Allochthon. The minor west-directed thrust faule present

‘along the north shore of 0ld Mans Pond is also a D3 feature,
These effects indicate continued compréssion from the east
during D3.

T

Figure 13 1illustrates: a simplified dodel for the

structural evolution "of the 014 Mans Pond area. The>
’ geometry is essentiélly that of a large duplex (Déhlstrom;
‘L97Q; Butler, 1982) the definition of which hinges on the
recognition of' a roof thrﬁst; in this 'case the basal

decollement of the Humber Arm Allochthon. Otherwise the




w

PYNNS BROOK
COMPLEX ?

NOT TO SCALE

HUMBER ARM

OLD MANS POND ‘
ALLOCTHON HUGHES LANE PYNNS BROOK
o , ALLOCHTHON COMPLEX

™~

S

Figure 13: Duplex model for the structural evolution of the 0ld Mans
*  Pond area. :
(a) Thrusting and generation of duplex.
(b) Upright folding causing rotation and overturning of
thrusts and related fabrics. .
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structure 1is termed an imbricate stack., Although the
inferred link b;tween ~the basal decollement of the Humbér
Arm Allochthon andtsome as yet undefined surface eagt of
Deer - Lakg is highly speculative, it is an 1nterpretatioﬁ
‘which solicits much . suport and warrants serious
consideration. ".It ‘is reasonable ,to 1ilmagine that the
ophiolitic Bay of I;}ands Complex mﬁst have at some stage -
been rqoted to other rocf;h of ophiolitic affinity, the
closest of which occur in the Pynns Brook Complex (Williaums

3

er al, 1982). The Pynne Brook Complex ‘iepresents the

continuation of the Baie Verte-Brompton Line which 1s a

major linear feature in the Apalachians, generally viewed as

“ - .

‘the moéc~wes;et1y .pdssible root for obducted ophioligic
complexes (Williams and St—Jﬁlien, 1982). Hence the link

between the two in Figure !3a,

3

The scenario envisaged here then involved initial

thru;t imbrication of continental rise sediments {n an

«

eastward dipping subduction zone followed by obduction of
this structural assemblage across @nAessentially ﬁndeformed
contiqentJI shelf edge along a m;jor decollement. At  some
time Vmovenent-uglong this.decollement ceased aﬁd~subsidiary
imbricate -“thrusts were generated to accgmodate further.

shortening (for example see Elliott and Johnson, 1980;

Rowley and Kidd, 1981). A large fold happe was also forieg

beneath the Old Mans Pond Allochton at

this time -(see Figure
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132a). This fold is required since the carbonate sequence
now 1lying - "above"™ ‘this thrust is always rigl'n:-way-up" and

Aml}r‘thwest facing. The only way. to arrive at  this

co.nfi’g,urntio‘n within the proposed model is for the carbonate

sequence to have been originally overturned b,e_neath thg
thrust." The ‘axis of the‘ inferred  synformal fold nappe
preshmqbly lie_s somewhére bétween ~Window Pond’ and the most
westerly exposure of the Rel;/ctant Head Formatib‘n. it is
t'hia,.inferred‘s.ynform 'whj,ch uféy be responsibie for the

unusually rapid transttion- in structural polarity which

¢haracterizes. the area. - : *

Subsequent to this thrust .imbrication, a second
PRI S - : '

: ”
deformational . event was ‘responsible. for folding and

~

overtui’ning, at least in part, the initial thrusts ‘and their

-

related rics /’("F_igure I13b). This 1s nicely demonstrated

by the ‘thrust \E"xp’oaed Algng the north shore of 014 Mans Pond
Y . 3 ;
which is east-dippi‘ng along the shore of the pond but then

rolls over to become moderately northwest-dipping further to

-

“ the north. £

" In summary, ' the overall geometry and seqd?nce of

5

deformational events in the Old Mans Pond area would seem to

fit vel_l'bw’ith a simple model 1involving thrust imbficatioq

Vand coeval cleavage foFlation within a single, westwards’

tine transgressive deformational evehts Recognition of this

@

A

’
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geometrj i'epresenia the crucial Inttial step towards
unra\;elling the overall tectonic history of the area’.’
According to Dahlstrom (l§70), ~specific structural
environments should contain a limited sulite of 'structur‘%l
elements and | it 1is merely varifarions in siée, form and
,coml;inations of these elementsi which tend to mask t_;he.

underlying simplicities. Once a simple geonmetric soluf‘ion

to the observed structural and stratigraphic "pattern has

_been- {deveioped, as has “been done above, it may then be used

as a basis for fur gher studly.

.

6.9 TIMING OF DEFORMATIONAL EVENTS:

A prime congideration -which femains’ cénce'rnlng the

-

structural evolution of the 01d Mans Pond area is ’when'f’.
T.o‘place an ab;olute age on a giveﬁ'—def.ornétioqal event
three approaches are posaible. The first is to date events
in relation to the age of the rocks affected., ‘In the 01d
Mans Pond area the rocks affected range in-age frdm‘Helikian
to middle or upper Ordovician (disregarding the
Carboniferous strata of the Deer Lake Basin) thus making
this appreoach relatively ineffectual. The second approach
b:I..s to use isotopic data for,minerals of k'nown re"lative' age.‘Q

Since no such data exists in the 01d , Mans P(_)_!'\d area this

"approach may obviously not be spplied here.
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The rthird, anci most applicable approach 1s to correlate
the deformation with regional events of knowr‘n age and style.
In recent years much work has been.do'ne to firmly. establish‘
an accepfed’ sequence of tectonic evenfs a;xd the style and
timing of thelle events‘las they apply to the Humber Zone.

This ’tectonic framework’ places certain constraints on how

&t the atructural‘de'vel'opment 6f the 01d Mansi Pond area may
‘-best be interpreted: A brief review of this established
’frame;ork is given below. This informat’ion has been

a compiled from - Rodgers (1968,1970); Williams

(1976b,1979,1982); Williams and Bursnall (1982); ' :Williamé
and Hatcher (1982); and Colman~Sadd (1982) to which‘the

reader 1is r‘eferre.d for ‘further\infotmation.

Earliest reéognized deformational. elements Ln the rocks
of Ehe"Hu"mbAer Zone have been related t‘o the Taconic Orogeny
of_"loﬁe‘r to middle ;Ordovician age. Effects of this oi'ogény
manifest thgmselves in the transported allochthonous
sequences of west Newfoundland (eg. Humber Arm  Allochthon)

and - in the rocks of the Fleur de Lys Belt, where Taconic

polyphase deformation is evident. It is generally believed

that the Taconic Orogeny resulted from the attempted

subduction of the North American plate beneath an oc\ean%ci»

" plate to the eijt, resulting in the destruction and

imbrication of the ancient margin. This orogenic phase

culminated {n the emplacement of an allochthonous sequence
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1
{

of rise prism clastiﬁ sediments_aéﬁ oceanic crustal material
onto the continental margin " and, fAinally,
-continent-continent or continent-island arc collision.
Taconic effects are highly restricted gpatially, being most
;;idept in- areas of presumed plate ové;lap (eg. eastern
Humbe r Zone and westerw fringe of ghe Dunnage Zonej. Ho}é
questionable Téconic»effegts have beenlrecognized in pérts‘
of vthe Gander Zone while remaining portions'of‘the oroéen
appear to Have been.undisturbed by this event. Invariébly
the Taconic event 1is characterized as having been polyphase'
in-nature.

The néitlevént to effect the Humber Zone was the 
Devonian aged Acadian Orogeny. This orogenic event was much
more reglonal ip 1te effect and Acadian structures.. may be
recogﬁized acroés the “entiﬁe orogen 1in Ne;foundland.
Upright folds with locally strong penetr;tive axial plamar
cleayage tend to characterizé the Acadtan. qut(ﬂitecte&
thrusting 1s evident locally Ln;the wéat]but' east direcged,
thrusting {8 common elsewhere (ie. Notre Dame Bay, Gander
and Avalon Zonesg). Generglly, however, the‘ trénd Awag
towards more vertlca{ly driven rather tnan horiiontally‘

directed tectonism. Intrusion of large ignecus bodies . sguch

as the Topsails Igneous Complex also occurrei:at thig time.

»
o

The last major orogenic eplsode to effect the rocks of
~.
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the Humber Zéne wab'theiAIIeghanian Orogeny of Carboniferous

age. Alleghanian effects in the northern Appslachians are
poorly u?derstood and range from non-existant to locally

intense, / Large  transcurrent faults and associated

cross-fo ds are prominent Alleghanian features in"
Newfoun land along 'with very localized thrusting. With-
regardd to the 0ld Mans Pond" area, Alleghanian effects may

be safely - disregarded since thé Alleghanian deformational

front has been documented to lie to the east of Deer Lake
~

>(W11113ms et\ak 1982) and no penet}ative deformation may be
'recognized in Carboniferous strata west oﬁzﬂeer Lake:. Thus,
all recognizable penetrative effeects shown by the middle
Ordovician and older rocks of the 0l1d Mans Pond area must be
related to either the Taconic or Acadian events or, more

l1kely, a comblhation of both.

o ]
The agéq of recognized deformational events in the 0ld

ﬁans Pond area, _based on 1local considerations andrthe
*

regidnal tectonic framevork outlined above, have been
; .

interpreted as follows:

L £1) D1/D2: Both DI dnd D2 have been interpreted as

»

distinct . phases of the Tasconic brogeny. D1 is evident only

in the more eautefly. transported assemblages and changes

character 'fton ‘a telict/cleavage in the east (Hughes Lake

Allochthon) to a leal pervnslve, soft sediment deforlation'

.
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in the west (01d Mans Pond Allochthon)., D2 is fnterpreted”

as. the main' phase of Taconic thrust Jimbrication and
concommitant pervasive ‘clgavage formation., This phase of

tectonlsm was time transgressive towards the west and is

. ltself polyphase 1in nature ‘(ie.' weak cleavage which is-

nearly coplanar with the dominant §2 fabric; possible 1late '

F2 folds in Hughes Lake Allochthon),

v 3

t

P

Support for this 1nterpretation takes a number of
forms. The style of deformation (1e. polyphase in nature,
characterized by westerly transport " of material) is

-

consistent: with present concepts - of , the Taconic

(Rodgers, 1970; 'Kennedy;1975; ‘ Willians,l979). - The

occurrence of -amall "deformed gabbroic bodies along one of -

the thrusts (Old Mans Pond Allochthon) compares favourably

“with the documented occurrence of similiar bodies along

Taconic sttuctural surfaces in the Fleur de Lys ° Supergroup
(Williams and Talkington, 1977;- Bursnall,1979), Thease
fragments may be ophiolitic in nature, .and thus require an

easterly séurde, or they may be ‘related to b&?altic flows

(Lighthouse Cove, Deer Pond Volcanics) which lie.

conveniéntly along a natuialrdecollenent betveen basement

i
and cover.

2

. i‘

‘Kennedy (1981) has suggested ~a Taconic age ,'for

thrasting .along strike. to the nouth.bnled,on the style of

‘
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deformation and llimited 1éotop1c data on metamorphic
muscovite which yield a Silurian (c.f. 430 m.y.) cooling

age (Wanless et al,1965,1973).

(2) D3: Based on the upright nature of D3 effects, and

the fact that they overprint Taconic elements yet are

I;onstraineq'to being pre-ﬁlleghanian it {s proposed here

.

that D3 corresponds ta the Acadidh Orogeny. Asg mentioned

previously, much’ ;f the area was mast likely sheltered from
Acadian effects due to the presence of a minor reentrant {n
the a;cient margin. ‘Some_reactlvat10n7of earlier thrustsrta
entirely 1likely and .it {ig ralso suggested here that»somev
pPassive rotation of Taconicirfabrica into their ‘present .
northwesi—dipping cqnfigurgtioq 'may have ocgﬁrréﬁ at this -
time. . f o | - S :

(3) D4: All normal faults in the area are believed to.
be younger  than Acadfan ~and possibly younger than

!

Alleghanian since many involve (Carbenifercus strata. . As

‘mentioned ‘above, some of these faults,ipArticularly the

Goose: Arm fault and the fault along the eastern  margin of

the  Humber Arm Allochthon, wmay 1{n fact be reéctlvatéd

‘

thrusts.




6.IOVSUMH;RY
»
The Old Mans Pond area 1is dominated . by ‘;n 1mbricate
stack of . structural assemblages whiéh involve a
repres;ntative saﬁplihg of mucﬁ of the ancient ‘continentalq
margin of North'Americalipcluding basement rocks (Round Poﬁd
Complex) and the overlying aedimentary prism (Olleans Pond
~and Mount 'Husgrave Groups). Struétural evidence \and
regbongl,tectpnic coﬁsiderations#indicate that tﬁe Stgck was
stemgLed from the  ¢ast and emplaced against 't;:‘\\
autochthonod; carbonnté'&:ﬁuance during the Tacénii_Orogenyt
 Earl; fa?rics wvhich are eviden; 1n the transported séquences
are not. present in the cafbon;tévsequence implyihggthat thé
carbonate bank- was not involved‘in the egriiest phase of
deli;u;tipn of the maréin. Howevef, the carbdnate bank Qas
lﬁvolved in‘ the.ﬁaln ‘Phase of the Tac;nic at which time 1t
suffered v;onsiderable folding and “disruptioq. This is
éQldent .in the om;ghion of much of the carbonate seqpence'
" (Table Head e:c.)_beﬁeath the iold Mans Pond. Aliochthon;
Which contrasts with the situation farther to the west wher;

the Humber Arm Allochthon ‘was emplaced onto an essentiallj

undisturbed carbonate bank at the same time.

Subeéquent‘trogenic. acrivity during the Acédiih:'ls

partly resionsible for overturning thruste and fabrics

generated during the Taconic . Orogeny, thus producing the
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marked reversal in structural polarity which characterizes

the area. Aside from this the Acadian had little other

effect on the area, possibly due to its sheltered position
N [ )

at the northwest end of a minor reentranmt 1n the ancient

margin.,

’

Except for late-stage block faulting, the Alleghanian

-Oroéeny is believed to have had little or 'no effect on the

area since Carboniferous strata,albng the western margin  of
the Deer Lake Basin are undeformed. The Alleghaniaﬁ
structural front in this area lies to the east of Deer Lake

»
(Williame et al, 1982,1983). ‘ '
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PART FOUR~SUMMARY

13

CHAPTER SEVEN .

7.1 CONCLUSIONS ' .

The major contributions of this study towards a better

'under;tandlng of the geology of the Old Mans Pond area are
as follows:
&

(1) A previously uﬁrécognized allochthonous assemblage
of rise prism sediments 'witﬁin the area (Oid Mans Pond
Allochfmgp) has been accurately delineated and characterizgd
during  this study. The 014 Mans = Pond Allochthon 1is
divisible into three lithic wunits (0ld Mans Pond Group)
which have been correlated with the Curling Grqpp of the
Humber Arm Allochthon. Detailed . paleontology aﬁd
sedimentoldgy remains to be done in order to confirm this

‘correlation and establish paleogeographic relationships

between the two.

. The contact between the 0ld Mans Pond Allochthon ; and

the carbonate sequence 1is 4 major, sinuous thrust fault

vhlch.ﬁa- sited along it at least two metagabbro bodies,

. rd




/

Movement on this thrust was originally from east to west but.

it has since been modified to dip moderately ‘to the

northwest,

1

(2) A second newlj‘reéognized structural slice (Hughes
Lake Allochthon) has‘also been dgllneated during this stﬁdy.
Thig_ slice involves a complex series of crystalline
metamorphic rocks . at its‘ base (Round Pqnd Complex)., The
Round Pondl Complex includes granedioritic gneisses
interpretgdA as  Grenville baaemenf, amphibolite wuynits
iﬁterpféted as mafic dikes ana chloritic schists inté;preted
as a metaQEdimentary sequence of Hadrynian age. Also
included in the Round Pond Complex 1is f possible felsic
voicanic unit and é relatively undeformed alkaline granite
wgich may be'related to this silicic volcanism. This 1s the
first report~ of silicic volcanism at this level in west
N;wfoundland even though silicic volcanic rocks and related .
granites of this age are common in the sthhern Appal#chians
(Catoétin. Mount Rodgers etc, see Rankin, 1975). Additionﬁl
petrography, geochemistry and geochronology are necessary to

establish this Grenville basement-felqic volcanic-plutonic

relationship.'

Overlying the. Round Pond Complex to the southeast isg a

thick sequence of clastic sedimentary rocks and uinor mafic

volcanics designated as the Mount Musgrave Group, A well
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exposed, variably metamorphosed 4méf1c vvoica;tc "sequeﬁce.
(Deer Pond Volcanics) directly ovgrlieg thé Round Pond
'Complex forming' the lowest wmember of the Mount hﬁsgravé
Group, The Deer Pond Volcanics . ;re interpflted as rifc
facies . ba;alts extruded during initiation of the Iapetus
cyclé cor:élagiﬁe with the Lighthouse Cove Formation of the
Labrador Group (see Williams and Stevens, 1969). It is/
highly possible that the Deer Pond Volcanics form a bimod;l

volcanic suite with the felsic volcanics presently included

iﬁ the Round Pond Complex.
.

Overlying the Deer Pond Volcanics to the sputheast is a
homoelinal, southeast-faciﬁg sequence of massive arkosic
sediments which 1{e variably conglomeratic at .1ts base
(Little North Pond Formation). T;e Little North Pond
Formation has peen interpreted as a clastic cover sequence
overl}ing Grenville basement and 1s thus cotrelativ; with
the Bradore Formation of the Labrador Group.

Vi

A series of pelitic and peammitic schists lying to the

southeast of the Little North'Pond‘Fornation constitute the

upper member ‘of the Mount Musgrave Group (South Brook
Formation). The South Brook Formation is similar in
lithology, metamorphic Brade and structural style to the
Fleur de Lys Supergroup‘and'its 1n;erpretation as part of a
~sedimentary cover sequence _oveflbing Gr;hyille basenént

r

v
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' serves to .strengthen correlations between the Fleur de Lys

Supergroup and the Labrador Group., -

(3) Structurally the 0ld Mans Pond area 1s dominated by-
a large-scale imBricate .stack involving the structural-
assemblages described above. Local felatlonshibs .{ndicate
that this stack was as;embled from the east and emplaced
against the ;arbonatelsequence during the Taconic Orogeny.
Rssembly of the f;taﬁk, deformation and metaﬁorphisn all
occurred didchronously from east -to west as indicated by the
lack . of 1%401v¢ment of westerly portiéns of the caf%onate
sequence in the earliest stages of deformatiom. Much &f the
area was sheltered from later de{ormation and metandrphiéﬁ

due to its poiition northvest of a minor reentrant in® the

ancient margin,

7.2 DISCUSSION: TECTONIC EVOLUTION OF THE HUMBER ZONE, WEST

NEWFOUNDLAND:

The regional geology of- the . H;nber Zone of west
* Newfoundland has generaily been incorporated into a plate’
tectonic model involving growth and subsequent destruci}qn
of an Atlantic-type continental margin. A ;odei for this
tectonic éyolution fe briefly described below. This mnmodel

drave heavily on contrtbutions made by Dewey and Bird




(1970);  Williams (1979); Rowley and Kidd (1981) and .

Colman-Sadd (1982) towards a developumental model for the

Appalachian Orogen and an attempt 1s made to incorporate the

findings of this study in%f:2ﬁ3“f;2mgwbrk laid out by these

workers. s )

s Sl

The late Precambrian through lowe; Ordovician

development of the eastern margin of the North American

continent now recorded {n the Humber Zone involved growﬁh of

. a
an Atlantic~type continental margin along vﬁich an
gastvard-thickening sedimentary aprbn, ‘characterlzed by
;hallow water «clastics‘-and carb&nates in the west and deep
water greywackes and shales with ainor carbo;afes in the
east, wag deposited uﬁon a basement of Gre;villian gneissic
rocks. prest parts of the covef sequence are characterized
by tholefftic mafic flows which were fed by mafic dikes
intruded along fractures in Grenville basement during the
earliest ntftinq'phase (Strong and Williams, 1972).

Tﬁe geology of the 01ld Hans Pond area: ;e-onstrates
virtually all ‘facets of this ancient margin. Grenvillian
basement rocks presumably underlie the entire area at -depth

and are exposed {o the Round Pond Complex of the Hughes Lake

Allochthon. Relict mafic dikes are found assoclated with

these crystalline metamorphic rocks and mufic“pdrphyr§t1d

and amygdaloidal volcanics {(Deer Pond .Yolcanics)” lgcnli9

. . R . S
¢ . -

-

o
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overlie them. A thick clastic ‘sequence (Mount Musgrave
Group) unconformably overlies the Round‘Pond Complex and t{as
been interpreted to represent ‘a portion of the thicker, more

. {
easterly part of the sedimentary prism.

The allochthonous 0ld Mans Pond Group also represents a
part of the sedimentary prism, albeit more proximal than the
Mount Musgrave Group. These rocks show strong affinities to

both autochthonous and allochthonous portions of the known

Paleozolc sedimentary sequence In west Newfoundland and have

for the ,time beilng -been interpreted to have originally lay

somevhere between those two (see Figure 14),

Completing the sedimentary section in the 0ld Mans Pond

area are Cambro~Ordovician sediments of the "ancient

'carbonate bank. "'Lower parts of this sequence are locally

’

clastic 1in nature (Penguin Cove Formation), however, the
bulk of the succession consists of shallow water carbonateﬁ
correlative with the autochthonous _carbonate bank sequence
common throughout western Ne'wfoundlar;d and. traceable over
the 1length of the Appalachian-~Caledonides systel-n (Rodgers,

v

'1968; Swett and Smit, 1972; Williams, 1978b),

| ¢

In the viciqity of 01d Mans Pond the lowest portion of
the carbonate sequence is represented by the Reluctant Head

Formation (L111y, 1963), This " unit consists of thinly

et P




interbedded limestones and nuddy d.olo‘stone& with 1local
tlarecc;‘iﬁ"units and is inferred to be upper middle Cambria—’n in
age. "While correlatives of this formatfion are known to the
south (Grand Lake Brook ' Group), east (Bobbys Brook
)Formation) and west (Cooks Brook Formation) the e Xxposures at
0ld Mans Pond represent the only location - where the
Reluctant Head remains éssentially unmetamorphosedv and the

only place 1in west Newfoundland where a nearly complete

section 15 preserved.

Figure 14 shows the palinspastic -restoration and

interpretation of the various 1lithic  wunits prior to the

initiation of the destruction of this péss.ive continental

margin, ‘ .3\\-

./'(
The earliest evidence for the destruction ©of the

V

ancient stable continental margin is a disconformity which
marks the top of the St; George Group (lowest Llanvernian).
This disconformity resulted from upvarping of the carbonate
shelf as 1t passed through the outer arc swell or per‘ipheral
bulge to the west' of the already ‘active subduction zone
(Chapple, 1973; ~ Jacobi,. 1981; ‘Rowley and Kidd, 1981;
Shanmugam and Lash, 1982).7 Normz;l, eaét—dipping listric
faults were inftiated on the shelf at this time (Rowley and

Kidd, 1981) and eroesion of the shelf, in places down to

basement, occurred (Williams and Stevens, 1974), An early

.

.
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"FIGURE 14! Restoration and nterpretation of Early Paleozoic lithic assemblages of the Old Mans
: Pond and surrounding area according to the model of a passive continental margin.
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Llanvernian age (469 'Ma, Dallmeyer anH‘Williams, 1975)-ftom

;hé metamorphic auredle at the base of the Bay ofs Islands

-
-

ophiolite complex 1indicates that obduction of this sequence
had begun by this time. Shunmagum and Lash "(1982) cite
: S T . :

jamming of the subdﬁction zone as a cause for the‘petipherai

bulée,-imply}ng that .accretion of continental rise sediments

hadgélso bngn.
- i " v ' . .

Subsequent to being uplifred, the shelf subsided ;fo-

aby§531 depths progressively ‘westwards due to downflexing
. . = -

lato the -subduction zone to the ezt (Williams, 1979;

J .

- Rowley and Kigdd, 1981).‘. This subsidence 1is rééof&ed by
de%per waéer carhogates (Table Head Group,"iiappa et al,
19809 which -are succeeded by a flood of immature tlastic
sed}ments (flysch) aeriyed from the " east , ahd» containing
¢ ’ bphiolite> detritus and élqs;s of _diétinctivevrise prism
‘ . .

Rowley and Kidd, 1981).Youngest

-lithologies (Stev;né, 1570;
exﬁosureé —of_.this flyséh are early to medial Arenig in age
(Stevens; 1976) and 1ﬁd;qa;e th;t the accretiopari"qedge.
compleée Hithl ophiolite complex, w;é -beingttrahsporfed,
upfifted anﬁ erodé& by this time. The .presence of rise
prism. 1lithologies indicates.that'contineptalfrisq sediPenFs

were-also incorporated into the accretlonary prism,

\ .
|
1

Rowiey and Kidd (1981) Buggest that dgfofﬁation and
;hetamo;bhism' of thertise prism sediments began immedfately

+ . ) . N

. , _: . . ) . ' {

R - — e e
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.

after incorporation into the accretionary wedée and that ~
stacking, deformation and meigmorphism all oeccurred

diachronously and'progressively from east to west. andipgs
of - thi%, séudy' concur with this view since the carbonate

- ¢

sequence in the 0l1d Mans Pond area shows none of ;he'effectsi

of earliest deformation shown by the transported sequences.

\

As subductteﬁ continued, more continental rise material

.
<

was being progressively thrdst—accreted, deformed, uplifted

~

and eroded, shédding flysch, westward (Steveﬁ&,,, 1970;

Hlgcott, 1978).- As this mass crosaed_che cérbonate shelf

-

edge 1t was moving on a single thrust surface or decollement- -

»

to which fragments * of ' the carbonate ‘bank a&d, rarely,

were attached (Elliott and Johnsdn, 1980;

Crenvilie basement

Ny
. ‘

Rowley gpd Kidd: 1981).\ Evéntually th1;7najor decollement
locked:‘forcing mére_easterlycport;;ns of the thrust éheeF
to doverrlde more westerly parts. This late stage
imbricétion . was responsible for _final stacking ' and
empiacemen; of the - HumSer Arm Alloc@thsn and e&ui@akggts,
and for generation of the jhfu;t stack which dominates ‘th;

0ld Mans Pond area. Large fold nappes\fuch as that beneath

: 3 . .
the 0ld Mans Pond Allochthon were also formed at .this sqtime™

‘.

.(see FEigure. 13a). According to Rowley and Kidd (1981),

carbonate slivers (eg. Peﬁguin Hills 'Klippe, see .Williams
et .al, 1982)_.f6dnd between separate slices of transborteﬁ

structural assemblages ‘are slgnposts of this = late,:

4

—— ime o m ke o
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large-scale imbrication of a single inttial thrust and argue

?

against gravity sliding as a mechanigm for assembly and

emplacement of allochthonous sequences. As ﬁointed out by
<. s .. : .

thede authors, such -3 -mechanism does not preclude the

existence of earlier or later thrusts affecting these rocks

-

(see Caséy and K1dd, 1981). A similar mechanism has beer

well documentéd for the celebrated Moine thrust asystem of

-northwest Scotland (Elliott and Johmson, 1980) where folding

»

ofl thrusts, .férmationwoﬁ imbricate stacks and longitudinal

ramping of thrusts are al1l clearly illusfrated to be a

direct 'conaequence of euch a process. Such a mechanism has

obvious merit in the 0ld Mans Pond area (see Chapter 6).

»

Because of the westerly transgressive nature of this

entire.” process a strong deformational and metamorphic

gradient was created across what is now the Humber Zone. 1In

the west,~both transported and autochthonous sequences are

unmethmotphoaéd and only mildly Yeformed while to the east,

laterally éguivalent sequences have been polydeformed and
highly metamorphosed (Fleur de Lys Supergroup). The 01d
Mans .[Pond area conveniently spans the_interveﬁing terrane

" and records the transftion frem one to the other.

-
o

Final empiacement of the Humber Arm Allochthon has\peeﬁ

dated as medial Caradocian (D. nultidens zone, Stevens, .

1976) and essentially marks the end of the Taconic Orogeﬁy

LS




,subduction ceased and a wid%spread cover of Caradocian shale

was followed by a second ofoggnic event durlng the Devonian d
(Acafian Orégeqy). The Acadian Orogeny 1s. - generally - ‘ :
“belteved ° to have resulted from renewed subduction
(Colman=Sadd, 1982) and ite effeéts‘are evident across the .
“entire orogen (Williams, 1979). This. orogenic event is ’ oot

- , . ' L 184

in Newfoundiand Culﬁination ‘éf this orogenic eve;t may
have been due to collision of the North American plate ' with
a second continental plate (Williams, 1979) or island arc
(St. Julien.and Hubert, 1978; Hiscott, 1978; . Rowley ‘and
Kidd, 1981) or, alEernatively, mey have been caused bthhe
posltive bouyancy of the North American contineﬁfal blbck
which eventually counteracted the dowﬂrard pull. of the

.

subducted slab: (ColmanISadd, 1982) In any event,

4

was deposited across what was previously an active volcanic -

terrane to the east (Dunnage' Zone) while a Caradocian

N -

unconformity . 1s° evident 1in other parts of the system

(Williams, 1979). This, combined with the fact that Late
Ordovician and Silurian rocks record a change from .
, ' ) . T - {

deep-water marine to terrestrial conditions (Williams,

1967b), indicates that the Iapetus ~Ocean .was destroyed at

:
Kl

this time. ‘ - S

§

- R s

e In Newfoundland, a brief period of relative Aquiescence.

characterized by generallx upright folﬁing rather than the L
more recumbent structures characteristic of the ?écoqlc

¢ ) f

——— e - Py g o —
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Orbgeny (Willidms, 1982). In the Humber. Zone wupright "to ~

'élightly westerly. 1inclined folding of allochthonous~and

autochthonous sequencesa along with minor thrust faulting and

penetrative cleavage formation have qll»béen suggested as

- .

Acad&ag features (Williams, 1979, Williams and ‘\Codfrey, . \\\

1981). In addition, regional metamorphfsm_rélated to the

. '

intrusion of large plutonic batholiths (eg. = Topsails

Igneous Complex) alsco occurred during the Acadian. .

.
~

Remarkably, the 0ld Mans and_area is 'relatively free
. (=]

from any deformational or metadorphic effects which may be —\
readily attributed to the Acadian Orogeny, The  most

siéniELcant effect -of this event was to passively rotate

‘earlier Tacaniec features into their present - reversed sense

.

of pblariﬁy. The reason for this lack of Acadian

Al

©

overprinting has been attributed here Lo the position of the
- Al . 4

Old Mans Pond area to the northwest of a minor reentrant in

the ancilent margin as defined by. the Baie Verte-Brdhptoq\

Line. This reentrant allowed for' more thin-skinned

bl \

deformation during the Taconie resultiﬂg_;gh structural : .

asqembl;gés beingr moved further horizontally and away ff9m

the orogenic front, Fhui resulting in the strgcural, salient

evident 1in the area. The reentrant also acted as a ﬁarbouf

durihg the. Abadia;, .shelgering the afea’ from pervasive
) .

effects, - e
) ”,




A third orogesic event . ‘to effect the

(Alleghanian Orogény) had little or no

Appalachians

on the 01d Mans Pond area other than localized

faulting. The Alleghanian deformational front .lies

east of Deer Lake 1in this' region (Williams et al,

1983),

A

¥
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effect
blqck
to the

1982,
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