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Mardalen Islanis

Introduction

the Mzwdalen Ialandsﬂare & north easterly trending chain of low islanlc

in the Gulf of St. Lawreﬁce. lying between U7 desrees 13 minutes znd 47 degvees
50 minutes north latitude, and 61 degrees 8 minutes and 02 degrees 17 mirutes
west lon~itude. Yf about 15 islands comrisinz the groun, Amherst, Intry,
4rindstone, Alright, Wolf, Grosse, Fast, Coffin and Bryon are the most
imnortsnt. Of these all exceot Entry near the southeast end of th~ chain, &nd
Bryon neer the northeast end, are more or less united by sand barse. Southwest
Cane on Amheret Island ig 54 miles from the east end of *rince Hdward Islnng,
130 miles from Gaspe cozst, and 95 miles from the Nova Scotian mainlexd.

East Point on East Island is 60 miles from North Cape of Cave “reton Islamd
ani 9o miles from,Cape Ray, Newfoundland.

The three largest islands - Grindstone, Amherst and Alright - h-ove rozds
guitable for csr or truck travel. Crindstone and Alright are conneci d =y &
wridge, but motor travel between Grindatone and Amherst, althoush possitle
over a sand bar during favourable condifions of wind and tide, is Jenerzlly
imorecticable. A through road, connecting Amherst with most of the isizzis
in the zroun is now in process of construction. Water tramnsvortation dy
rzil-carryine motor boats is available, and once or twice a week Amherst,
Entry and Coffin Islands are served by coastal steamer. Alrway trans—ortsticz
has baen established between Orindstone and Prince Edward Island.

Tonozranhicslly the islands display three major land forms, viz:

(2) sandbars and dunes; (b) a low=lying plain developed on rock =t elevotiosns
generslly less than 100 feet; and (¢) on islands of the southwestern h:if oo
the group, nearly ezgt=west trendiing belts of rolling hilly country witilk
el-vations un to H80 feet. Many of the hills in (c) vary from smull rounied
_knolls to lareer, rounded, more or less symmetrical cones to which J.X. Clearke
gave the name "demoigellesg®, from Demolgselle Hill on Amherst Islarde.
Stratigraphy

Tha bedrocks of the Mapgdslenes all belong, in the writert's opinion, to ths

Missisgionian system, with the seneralized sequence in descending order as

867Gl

followa: : .
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Uznso group fad Thickness
Feat
Alright formation
Red and grey sandstones i 1250 +
---------- meeeqmemeeeedigoonformity «----ce—--e
¥irdsor 3rouw) (Upner)
Coffin Island beds
Limestone, calcareous shale, rod and
grey siltatone and mudstone 16001t
Yindsor Group (Lower)
Adele beds
Volcanic brecciated baslc lavas, frasmentals
and tuffaceous volcunic rocke, interbedded with
» gyosum, limerstone, calcareous shale, red and
zrey siltstone and mudstone 25007 !

tdrle beds. The Adeie'beds are dominantly dark basic lava flows, liskt
coloured, fin=ly frasmental pyroclastic rocks and tuffg, interbedded with
gypsum, lim-stone, chlecareous shale and brick to brovmish red and some green
gsiltatoes and mudstones. The lava flows are much brecciated, and have in
many places been incorvorazted as isolated blocks and frasm-nts of verying

gize within the gypsum and mndstong memberas. Thege inclusions are anguler
(see also Clarke, J.M. 1911, Plute 7; Alcock F<J., 141, p. 628, fig. 11},

and none were noted having the character of volcanic bomba. In a few instances
they were geen to be rudely arranged in zones parullel to banding of the
gyvsum, a8 if representing fragments of formerly continuocusg, intrrbedded, thin
lavae flowas. Many of the volcanlic flows are amydaloidal or visicular, zlféhousgh
a few are denge and moderstely to finely erzined. The fragments in the pyro-
clastic rocks rarely exceed & centimetre in diameter, and are generally muck
smaller, grzding into tuffs. The tuffs and éther pyroclastics are commonly
light zreenish grey to whitigh greye.

Qutcrops of volcanic rocks are confined to Amherst, Entry, Grindstone and
Alright islands, where they form the hilly toposranhy already noted. They
occur in the axial regions of two major anticlinal structurrg. The southermmost
of these, which may be called the Demoiselle anticline, runs from midway between
Weat Point and Southwest Cape on Amberst Island in a direction about norith
g% derrees to Demoiselle Hill and apvarently t¢ Intry Island. The aress of
sendstone transversely interrusting the continuity of th- outcrovs of the

~dele beda on this antlicline are beliaved %to be due to transverse faults,
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lthoush they may in nart be due to secondery foldins. The gecond main
enticlinal structgre, which mwy be designated the Cave Adele anticline, runs -
from a mile west of Point Herlsee on Grindstone Island in a direction about
north 80 degrees easst to Cape Adels on Alright Island.

The anticlinal distfibution of the Adele beds on Amherst Island was
previously noted by J. richardeon (1881, p. 5%). 4lcock, however, believed
that the volcanlics on Arindstone Island were folded in & syncline (Alcock 1941,
p. 638). That the mnjor structure here ig enticlinel is attested by the dips
of the younger red end grey sandstone of the Alright formation that adjoin
the Adele beds on both Grindstone and Alright Islands. These sandstcones
overlie the Adele beds accordantly wherever their contacts with Adele beds are
not feults, and they form the limbs of the major anticlinal foldse.

The ¥indsor strata thet form a nart of the Adele beds nre to some extent
intricatoly mixed by flowaze with the volcaniv beds, and the Jetailed sequence
is not decirherabls. Oypsun occurs in one or two thick members in sddition
%0 minor zoneas, and as a regult of its flowage the voleanics and harder
gedimentas have been brecciated. Fortunately fogsiliferous celcarecus beds
are pregent in the Adele comnlex and were noted at the following localitieg:i-

(1) 6500 feet south of Cap le Trou. A very fossiliferous, brown-

weathering csloareous Biltst;ne furnished the following:
Batostomells exilis (Dawson)
Productus (Linonrodunctus) lyelli Verneuil
Productus prouti Beede
Dinanhrasmus tenu;costigg__;g {Bzede)
Pusnasx moedalena Beede
Dielagmn davidgoni (H=ll & Clarke)

Romingerina anna (Hartt)

Lentodesma dawaond (Beede) Leptojesma boreslis (Beede)
Pseudamisium simolex (Dawson)
Aviculopecten 1velll Dawgon
Feticovsis howi Dawson
Strobocerass hz=riti Dewson

Dicdoceras gvonensis (Dawson)

This fauna indicates a correlation with Subzone B of the Windsor gromo
of Nove Scotia and is considercd to belong to an upper part of that division.
The foasilifercus beds sre at present exnosed only as rubdle, and their
relation to adjoining gyvsum is not known. About 1,000 feet east of them
gypsun is geen to underlie extrusive trap. If this latter gypsum belongs
%o the same member ag that which adjoins the éalcareous shale, a8 seems
probable, the fossiliferous beds probably underlie this gypsum member.

(2) Shore of Oreen Cape Bay at & small headland, about 2,200 £~ t of
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the southeast corner of the bay. Gypsum hers, diining about 52 degrees
- orth 23 desrees west, ie overladn by about 3 feet of calcareous groy silte
stone, including & thin bed of dark mudstone with broken small shells. The

only fossils gathered were Pseudamusium debertisnum (Dawson), ostracoda, and

rare Nodosinella priscilis (Dawson)e The last mentioned specles apparently
suzgests & correlation with some vart of subzone C of the ¥Windsor sroude
Seeningly the fossiliferous bed and the under’ylinz gypsum lie interbedded
with volcanic rocks, but it 1a posslble that the supposedly youngzar volecanic
rockg Which are separated from the fogssiliferous bed by a concealed interval,
have been upfaulted and are actually older than the fossilifercus bed.

(3) Pvout 4300 feet northeast of wharf at Grindstone Island. Buff
grey caleareous shale occurs here and is overlsin and underlain by red
midstone with which is mssocisated some brecciated trap. The faunule collected
here includes:

Worm trails

Productus (Linooroductus) lyelll Verneuil
Fdmondia rudls icCoy

Lentodesma borealis (Beede)

Loptodesma dawsonl (Beede)

Aviculonecten lyelli Dawson

Pseudamsium debertianum (Dawson
Murchisonia gypses Dawson

Anthranslaenon spe
Paroparchites gibbusg Bell

The age indicated is gsome part of subzone B of the Windsor group.

(%) On Alright Island about 4300 feet southeast of R.C. church at
House Harbour. An outcrop of red limrstome, about 8 feet thick, psrily
brecciated ocecurs on the shore ahout 7170 feet northwest of a discornformable
contact of the Asele beds with grey sandstone belonging to the Alright
formation. The limestone is sparingly fossiliferous and only worm trails,

Dielasma davideoni, Pseudamusium debertianum and Lithophagus pooli were noted.

These fossils may be found elsevhere in both subzones B and C of the Windsgr.
The limestone is overlain by red mudstone and siltstone in which is included
a five foot bad of gypsum. The mudstone has & few thin greenish grey interbeds,
%ome of which carry pseudomorphs of large salt hopperse.

(5) On shore, 1,700 feet southwest of Cape Adele, Alright Island.
The degcending sequence of Adele beds including the fossiliferous beds is as

followas



(d) Licht grey tuff
(c) Limestone, blackish grey, vesicular,

very fossiliferous €0t feet
(b) Gyosum, grey, banded, . - 5t n
(2) Light grey tuff, similor $o (d)

The fosesils gathered from bLeds (c¢) include:

Botostomells exilis (Dawson

Productus (Lingproductns) lvelli Verneuil
Dianhragmus %enuicostiformis (Beede)
Pugnax magdalenn Beede

Fominmerina anna (Hartt)

Aviculonecten lyelll Dawson

Pgovdamusium gimnlex (Dawson)

Naticonsis howi Dawson

This is a tynical assemblage of the lower nart of the subzone 3 of
the Vindsor group.

From the foregoing observationg it is concluded thut tha voleanie rocks
are clearly interbedded with Windsor strata belonginz to subzone B. There is
some doubt, however, whethrr any of the volcanics ere as young as subzone Ce

.The thick zones of gypsum and madstone huve intricatoly penetrated the
volcanic rocks as a result of foldirg énd rock flowage, end the exireme
brecciation of the volecanlcs ie asoribed to this czuse. Some of the coarse
brecciag huve been considered by other observers to be original voleanic
&zslom~rates (Clark 1911, p. 14&; Alcock 1941, pp. 639, €43). The writ-r,
however, falled to see any evidence of volcenic bombs. The only volc:nic.
ted which at all resembled bomb formation was & tran flow, atout £0 feet
thick that was less brecclated than most. This bed outcrops about 425 feet
north of the contact of the Adele beds with grey sandstone of the Canso group
north of Grindstone Island wharf. Undrecciated blocks remainine in this
treo are of sufficinet size to permit sphereidal 'eather;ng which gives to
wzny of them a pseudo~bomb aprearsnce. The ssme bed appareatly is present
on tke shore of Alright Islani adbout 2,500 feet southeast of the K.C. church
2t House Har our, which would give a strike of about north 73 desrecs esst.

The tezm "terre grasse®™ has beean used locally for red or grey mudstoas
of the ¥indsor sroup, and Alcock (1941, p. 638) considered it to be an
alterantion product of gypsum. In the wrifer's opinion this mudstone is a
normal, unalter-d constitment of the Windsor sequence, for it corresponds to

o2ny Vindsor muistones assoclated with zypsum in Nova Scotia and Newfoundland.

et d

% the proverty of the Quebec Mansanese Mines Ltd. on Grindstone Island the

carre grzass s a red éiay forming part of a fault gouge in which Windsor

———

P

red mudastone and trap breccia of the Adele beds and red sandstone of the



Canso group are &ll included. It is nrobable, however, thut other deposits

thet have been termed terre grasse are alt red tuffs (Alcock 1941, p. 640).

No relisble estimate of the thickness of the Adele bedg can be =ziven.
Richardson (1881, p<5) conéidered them to be at least 2,000 feet thick on
Amherst Islond. In the Cape Adele anticline the fossiliferous limestones
south of Cape Adele on account of their flat div and zere correlation are
inferred to lie in the axis of the anticlinal structure. The Adele beds in
the southern limb of the anticline are faultrd against red sandstones of the
Al isht formation, while those of the northern limb disconformszbly unierlie
bagel Alriszht beds. The Adele beds in this northern limb outcrop for &
distance of about 3,500 feet across the strike. No reliable mean dio could
be inferred from cbservations of the Adele beds, althoush the beds immrdiately
below the contact with Alrisht sandstone dip about 70 desrees north. At an
agsumed mran dio o£,65 degrees the maximum thickness of Adele beds could be
as high as 3,175 feet groviding there hus been no duplication of beds by
secondary foldinz or f;ultinz. However such duplicution is o-robable, for some
beds in this section were observed to din to the southwest and these may have
beeon overturned. Allowing for sufficient duvlication to give a mean dis of

45 degrees the maximum thickness would be 2500 feet, which is “robably more

nearly correcte

Coffin Islend beds. These beds sre well exposed in the seacliffs south of
Oyster Pond on Coffin Island. At the time the writer examin~d this section
parts of it were inaccessible from the beach on zccount of tidal conditions.
Moreover, the section is cut by faults, and is further com-licated by the
presence of a thick zone of gypeum and mudstone. For these reasons the section
es gziven below must be considered as a very roush approximation to the true

one. The writer's interpretation of the structure is indiceted in the

following diagram.
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In the deta . led sectlion thut follows the beds are in the order met +ith

ag one vroceeds fron the gouthwest to the northeast. On the other hand the

letters zssigned to the veds exoress the writer's opinion of tae sequence of

deposition of strata from the oldest (a) to the youngest (v)

[

Alright formation

’

Red sandatone, dipping 23 degrees N. 3 W

- disconformity =

(m) Limestone, zrey, with a few thin interbeds of argillaceous
shale, dippine like beds above

(1) Breccia, intraformational, calcereous, reddish grey,
the fragments beine red shale

(k) Shale, calcareous, grey, with argill-.ceous bands

(j) Shale, orey and reddish, argillaceous, interbedded with
calcareous shale and thin limestone

(1) Shale, argill=cesus, 2rey with brick red laminae,
and thin calesreous bands

(h) Sandistone, red, thinly bedded with calcureous concretionary
pellets (div L4 degrees K 48 W)

(2) Shale, zrey, argillnceous, interbedd~d with red calcareous
giltstone carryinz ball-like concretionsiy; lies in en
anticlinal drag fold

L cmmmvomeme= fault ? -

(f) Mudstone and siltstone, red with green bands, and cut by
gyosum veinlets

————— —uew  faull ccecmccccecan-

(The following beds from (@ to (&) are considered
to be overturned)

{(v) Shales and marls, zrey with red bands; some zrey beds
have pseudomorphs of small salt hopvers (dip 54 deireas X
100 E.
(u) Limestone, dnrk grey, thinly bdedded
(%) Limestone, thinly bedded and lisht grey calcaresus shale
{s) Limestone, thinly bedded, dark grey (divs 60 degrees N 100 E)
(r) Shale, calcareous, light grey
(q) Limestone, thinly bedded, dark grey
(o) Shale, calczreous, arey (dios 45 degrees N 87 E)
(6) Mudstone and siltstone red &nd grey
e ceenne- = faUlE -
(p) Shzle, calc-reous, light szrey
(8) Muistone znd siltstone, red snd grey, with gyvsum veinlets
(n) Shale, calczreous, lisht and dark erey
-------------- fault e-emcmcmcccnea
(Mudstone and siltstone, red ~nd sgrey, mashed with many
( =zyosum veinlets
(2)(Gy»sum
{(Mudstone and siltstone, red and erey
- fanlt = ~—vace-
(Symclinal dreg fold, with basal calcaresus sandstone
of the Alright formation).
(e) Shale, caloareous, purolish grey (dip 40 degrees ¥ 155 ©)
(d) Limestone, nodular, purslish srey (dips 28 degrees S 15 W)
(¢) Limestone, thinly bedded, d-Tk grey with parplish and mottled
calcureous shale, including a Y-foot bed with colummar
structure (elgal 7), which Alcock (1941, p. 638) mistook
for a 1:va flow.
(t) Mudstone and siltstone, red (top dips 60 degrees N 27 W)
Total

——————— - - fa"ﬂt T o A G e 0 e D oy s w0 RS B

Llright formation ‘
Red sandstone with one or more beds intraformstional

limestone conglomerate

Thickness
Feet

17.5
1.2

55
27.
5'

28+

200 1
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Many of the limestone and calci.reous shales of the anove section are
Togsiliferous. The faunules gnthercd by the writer are list-d below tog:ii-r

with their correlationse.

Founules Correlation
Bads (e) Productus gubfasciculatug 3211 ¥indsor group,
Com-osita windgorensig Bell Subzone C (lower part)

Svirifer adonis 3dell
Yartines spe.
Dihunophyllum spe
Parnoides sp
Phillinsia ep

Bads (m) Kcdosinella spe.
Productus (Linoproductus) sp. Windsor ~roup
Productus gvonensis Bell Subzone C (lupper part)
Leptodesma scadica (Beede)
dmall gastropods
Small erinoid =tems

Beds (n) Produchus (Linoproductus lyelli Verneuil

Leptodesma borealis (Beede) Windsor group
Modiola hartti Bell Subzone D

Beds (r Productus nvonensis Bell
to Martinia salateea Bell
1) Schizcdus spe Subzone E
Lithovhasua poolii (Dawson)
Bucanovsig dp

It will be noted in above correlation that beds (r to t), although
apparently dipoine below beds (n) in thn section, actually are young-r, wrich
is the basis for considering the beds in this part of the gection to be
overturned (see diagram)e. This is in agreement with their position with
ref-rence to the fault that separates them from beds (m), which is inferred
to be an underthrust to the northwest.

The com-lete absence of any volcanic beds in this section is significant
in view of the fact that the strata ere all of Uovper Windsor sge. The
fossiliferous calcareous beds associgted with the volcanics on Grindstone,
Alright and other islends in the southwesterm part of the Mogdalens mmre all
correlated with the Lower Windeor, with the possibdle exception of a Nodosinella-
containing bed at Green Cape Bay. It is concluded, therefore that volcanic
zctivity in these Islands was mainly, if not wholly, confined to Lower

Windsor timee.

Alrisht formetion This formation may mas t readily be studied in the seacliff

section on Alright Islend west and emat of Basse Point.



Jle Valcane

gompo:d& wmvuad secuom Of 6&33& Pt Showz smlk,sooft I:N

The formation conglsls O gr'ey and red sangdstones WNlCehR 1Nl TNlS BECULLCH
have & computed thickneas of at lerst 1250 feet. The total thiclmess must be
greater than this, for there hi.s been an unknown loss of strata &t the surf:ice
due to downfaulting at both ends of the section, and at Basse Point the highest
strots in the mection dip under the sea.

The contact with Adele beds ot the western end of the section is well
exsosed, agd is a disconformity, the beds of both series dlpning 42 desrees in
& direction north 162 degrees e-st. The ton bed of *he Adele series is &
graeen grey siltstone of the Windgor group. The basal Alright bed is a derk
brownish ferruszinous sandstone which,is overlain by more comdact grey sandstcorne
cerrying weathered nodules of nyrite. 7Two hundred feet southeast of the
contact the Alright grey sandsione flattens to the awparent axis of & syncline .
However thera must be & fault here and not & synclinasl axig between the
southerly and northerly dipoing strata, for the southerly dipping beds to the
contzct are computed to ba only 110 feet thick, whereag the beds dip northerly
for 850 feet along the shore and are comvuted to be 210 feet thick. IThner-after
the beds fold over into an antic'ine, :nd the dips in the remaining part of
the section change.from gouth 20 dezrees east to south 28 degrees west.

This chansa, which takes place about 1,000 feet northwest of Basse Point is
due to an open synclinal fold. Much of the section at Basse Point and east~
ward around Cape Alright is inaccessible along the shore, but the sirike of
the beds remaing fairly condtant up to the eastern contact with Adele beds,
which ig a fault. It is this eastern 1limb of the Basse Point syncline that
provides the comouted thickness of 1250 fert for the Alright formation. The
exposed thickneas of strats in the western limb was estimazted to be about

570 feet, so that the loss of sirata at the gurface by faulting in this limd
must be at least 700 feet. Much, if not all, of this loss is ascrided to the
fault that occurs as noted above 200 feet south of the disconformable contact
with the Adele. The Alright-Adele contact north of Cape Alright at the
eagtern end of the section 4is & fault, wheredby Alright beds have been drought

down apeinst trap breccia. This fault trends avparently about north §5 degrees
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cast and oitches T3 degrees south; the actual vertical displacement may
not be great.

The beds in the western limb of the Zasse Point syncline zre domir.ntiy
grey sandstone vhereas those in the eastern limb are dominantly red. Yet
grey beds of the wegtorn limb apparently lie at the gsame astrutiezrachic
horizons as red beds in the eastern limb. That such & lateral chanse of
colour ig vrobable 1s exemvlified by grey beds in the sastern limb itsel?,
vhich, in the seacliffs may be seen to grade laterally alonz the strilke into
ved sandstone and vice versa. Simlilar lateral gradation of grey %o red wzs
noted elsewhere on both Alright and Grindstone Islands and forced the
conclusion that the grey sandstones are only a local facles of the .«d.

Because the grey sandstone has been considersd by some observers to be
oldsr than the red and to be separated by an unconformity (4lcock 19%1,

Pe 6h2) the evidence for considering grey and red sanistones s facies of
one formation is presented belowe

(1) Later changes from zrey to red and vice versa actually seen
in cliff sections, as noted above.

(2) Mount Mounette, Alrisht Island, north of Huuse Har.our is a
bill or kmoll consisting of erey scnistone striking about
North 83 degrees east and dioping 24 degrees YNorth. Following
this strike to the phore there ure continuocus exnosures of
gimilar striklng and dipving beds, but zll are red sanistones.
The grey ssndstone of iount Mounette 1s fine~zr.ined, and
consists of angulsr quartz grains simllar to those in the red
rocus lying in the same zone on the shore.

(3) Cap de ieules, Grindstone Island, is underlain by #rey sandstone.
The sendstone is decidedly crossbedded, but near the wharf the
true strike is about north 105 degrees ecast and the dip 25 desroes
south. At Leslia Cove gouth of the cane the grey sanistone is
partly unconsolidated, which precludes zccurate judmaent on the
true strike and dip. The din is flatter, however, end aznerontly
zbout 15 degrees in anproximately the same dlrection zs &t the
vherfse The writer could find no evidence for any enguler
unconformity here. The unconsolidated sandstone passes latarally,
and in places abruntly, into consolid:.ted beds both to the north -
and to the south, and in the latter direction ther- is an abrunt
lateral change to tyopical red sandstone.

(4) A Xnoll-like hill, similar to that of Mount Mounebte, ron’arey®™®s
sandstone about 2700 feet eunt of Pte. lHerise~ on Grindstone Islund.

~ The sandstone is very cross-bedded, but the true strike is inforrad

to be mbout north 56 degrees sest znd dip 22 degrees northvest.
This strike extended to the sea cliffs enters a section consistirng
entirely of red sand-tone, which scuth of Cape Herisee have the
gimilar strike and din to the erey sanistone of the Xnoll.

(5) At some localities grey sandsatone was noted to overlie Adele beds
disconformably e.z. south of House Harbour on Alright as alrezdy
noted. At other localities red sanistone has a similar relatione.
For examnle north of Cape Adele, Alright Island, red sandstons lies
disconformebly upon trap breccia. The basal red beds are a
sedimentary breccia, 29 feet thick, carrying anguloxr trap pebbdles
and including near the base a banded limestone, & feat thick, which
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likewlge curriees & few trap pob les. These Lods, vhleh din coout

W9 decrecs north § dempre-s eiut, wre dilrectly ov.orlusin by rod
sandatono. The basul sinistoar, moreover, includes & few conrlomrr-
atlc lonses which c: rry »oth tngul-r and rounded trun peblles.

Hed sandstonne lirs disconform.bly uwiwn ¥indsor strots in tha
seacliffs south of urster Bay on Cdffin Isglindi. %he szndatons as
wall &8 the imusdisataly underiying ¥indsor -edes di» avout 22 derre~s
in = direction north 15 desreco weat.

(6) The grey and red ssnistones are similar in constitution end &iffer
mzainly in colour. Trey sre Voth flne~ to madium=sruin & ond consist
dominmntly of ansuler rmuardze. #hile some of the grey sandstons is
known %o carry in ed.ition w winor amount of windeetchsd rouniod
quartz grains, purticularly whor: 18 sand is unconsolidated, it
iz not imorgbable thut as close an exeminution of ths rod sznistone
would yleld like graing. The grey gandstone is generelly csle roous,
particulerly the horder sandistone moking uo the inollelike hillze
Some beds corry abuniont concretionary eoheroids from the size of
wesg to marbleg. A m.rked czlecrecus content was ot Cirst thousht
to ba a churactoriastic of tha erey ezndstone, but «cid tests showed
the presence of arlosreous interbeds in the red sundstone, aond red
beds carryins calcoureous goncretiona similer to those in the grey
werr algo noticede.

(7) Bo*h the zrey rnd red sandstoneg are m-rkedly cross-belded. This
crosa=-bedding 1a not consider«d to bve seolisn, but is of o kind
commdnly @een in rapidly denosited atruta of flcocdenlanin orisin
such ag those of the Pictou zroun on Northumberlund Straite

Yo fossils were meen anywhere in the Alright formation. Its disconformsble

relation to the Lower rocks of the Adele &s we2ll as to Upper ¥indsor strata

cn Coffin Island imolins an anpreciable int-rv-1 of erosion. The stratisrazphic
wni structural relutiong to the ¥Windsor are simllser to those of the Conso

zroud of Upner Mississiponien wze im Yova Zcotia. A correlation with thisg

aroup rather than with any youngsr groun is accordingly consilered to be the
aore probablo. Trls 48 apparently in - zranment with Alcock's correl:ztion of

the red aendetone with the Bonaventure formautlione.

" Structure
Foldg  ALL bedr;ck strata of the Mcrizlen Islands are involved in the sums
mjor foldz. The u;iter could find no evidence for the view thit the red
scniztone 1s an anproximately horizontal formation, :nd that its hish iipsa
gres z1l crosse-beds. In meny nlaces it 1s true the cross-bedding preclules
eny rrliable determinétiona of true strikes and dins, p=rticulcrly where
the true dips are less than 15 desrees. (his lg so at Hospitel Cupe whore
the true dip iz inf-rred to be about 10 degrees in a direction north
12 dezraes weat, and slso near Ztang du Nord wharf whers true di» is adouil
10 deprereg northwest. There is, howaver, abundsnt evidence, particularly
shere the red sandstons is not faulted egainat tha Aldele beds, that 1%, like
tre prey sandstone, rests disconformably upon the older seriers, and forms

~

the limbs of the anticlinal folds in which the Adele beds occuny the axiel
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vezionge The atiitude of the red 28 well ns of tho pgroy sandstone is the

cive %o the major folding of the wr-ae

The southern half of the Mapdclen Iglenda group is chiracterized by the
presence of two mudor anticl;ﬂﬁl folds, trending north 75 to 85 degrocs oaste.
Tre goutnormost of thoge, the Demoliselle znticline, orosses the eocuthern
part of Amhorst Islend and rung to Entry Island. The gecond, or Cupe fdele
snticline, occunies mach of the central part of Arindstone snd the southern
wart of Amherst Island. The area between theso two anticlines is lergaly
under the sea, but Alrizht strata on Asherst Islond di? mzdnly northwestorly
erd on “rinistone and Alriszht lslands southerly to southwestrrly, indicative
of = m jor synclina. North of ths Cape Adele anticline beds of the Alright
Tormation form the northern 1limb of that structure, end the southern limdb of
&n iaferred succeedinz synoline. Tris syncline is only inferred, because no
o%: ¢ tims wore made by the wrltcr in rrees northecst of Alright Island
excost on Coffin Island, Where ¥indsor struta younzer than those included in
the Adalo bads wro founde Theas Uoper Winisor strata owe thelr position to
& third anticlinal ¢ ldﬁ for they nra gverlain at one polnt disconformebly
by northorly dippine Alright red mandstone, wnd, ulthougﬁ they form part of

upfzul t+d block, the Alright beds lyinz north of thrm also dip wmortheriye.

Faultse The whole area of the islondas would hive to be geolozlceally mainsd
in detail in order to determine the number and puttern of foultg. <he writer
cen ounly record the result of limited observations on Grindstone, Alright

and Coffin.islands. Some of the contacts of the Alright formation with idele
be2a are faultse. Xor ezamole north of Crpoe Alrigkt red sanidstone of the
Alrizht Torm:tion is faulted aguinst Adele btrocoiated trapee. The fauld is
normnl, trending at the ghore outcrop about north 95 degrees e=mst, and pitching
70 dezreea southy the slickengided surface of the fault indicates movement
inclined about 20 degrees to the verticale.

South of Houge Harbour Alright grey sandstone lies disconformadly uwuon
Hindeor strata of the Adele sarias,; but only 200 feet southeast of the contasct
the Alrlient beds ere cut by a fault along the southeasteén side of which the
Alrizrt deds ora downthrown and dip northerly. The structure is apparently a

brokzen syncline. This fault would appear to trend about south 50 degrecs west,
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<33 to determine the confact votweon Alrisght prey sunistone ond Vinlaer i«

of the Adele s-rircs on the shore north of frindgtone Island vwherf. It is
wraobable also that thisg fault continaes :cross rindgtone, mariine the giuthirm
contact of the Adele beds, and pagssing through Alrisht gtrate to & oint south
of Gull Island, a small islet offshore from “time du Hord. or Alrisat sunde
gtone just wegt of Etung du Nord wharf dine about 10 de~rees northwest, wherezs
the di» on the shore near the southeaat end of Jtang du Hord legoon is zboutl
L5 degrees in direction about north 70 Qerrees west. This lutter locility lics
absut eszet of Gull Island. Cull Island itself wona not visited by the writsr,
but from the OGrindstona ghors anvearg %o be occuovied by Adele volcanics overe
lsin by Alriesht red sandstone dipping moderutoly in e northerly dir«ctiocne.

The contuct of the Alright formation with Adele beds in the north lixh
of the Cape Adele anticline is not exposed. The Adele beds of the anticling
necr the westarn end of Grinistons do not owe thelr t-rmination of outcron %o
a wogterly nlunze ;f the anticline, for Alright strata are continuocusly
exposed in the seacliffs from Etanz du Norxd to Yta. Herrigen, snd, din ing
northerly, strike inland directly towards the Adele beds. It wooeirs recessury
wo nostulate a northerly fault running ‘ransverse to the anticline to ex lain
the relationsg here betwpen Alright and Adele rocks.

The feults on the peninsula southeast of Uyster ey, Cof in Islund, L.ve
zlready been noted in discussion of the Coffin Isl::nd Uppor #indsor beds.
Their eontuct with Alright red sandatone in the eustorn part of the penincula
23 inferred to be & f£:ult, and probebly this is the same fault thut mey be
goen on the shore at the northeastern end of the cliff section, where it forms
thn contuct between red Windsor shales and Alright red sanist.nee A% the
shore the fzult is vertical: if it is the same fault as that inferred abvove to
run inlznd in the ezstern vart of the peninsula, it must trend &bout south
75 desrres westo Fuults running ohlique to this trend cut the Windsor strata,
but some ot least ure prodably older, for the most important of them hog
underthrust late subzones againat earlier ones of the Upper Windsor; this

fault secms to trend about north 4O degrees east.

0il Possibilitles
If oil in economic quantity should ever be found anywhe:e in th~ Gul¥

of St. Lowrence area attention might be dirnoted therenfter to the Mamdclen

Islonde on a nosalble field for exnloration. Not only would the Islinds de



aoortant on account of thedr geograchical position in the Gulf, but becuuse |

Sheir youngest strata are Mississipnian. The structural trends of the folds
on the islands sre nearly east-west wnich trends projectrd westward would lie
in the Carboniferous area of Now urunswick, after passing neer the north-
wegtern tin of Prince EdWard'Ialand- This susgests that the islands protakly
lie northwest of the main geosyncline in sudbbusging of which very thick
freghwater Pennsylvanian gediments werea laid down in Nova Scotia. In New
Brunswick it is known that Pennsylvanian deposits north of the Caledonien
Eountain belt were laid down only as a relatively thin sheet. It ig inferred
thot similar conditions for their deposition prevailed in the Mogialene-
durine the Pennsylvanlane.

The Mississipoian rocks in the anticlinal axiel regions of the Islands,
are h'eghly inclined to vertical, and include interbedded thick lava flows
end fine pyroclastics. Conditions are decidedly unfavourable for retention
of eny petroleum that may hnve originated in the Windsor rocks. It is
inferred, however, that more competent, pre-Windsor rocks m~y have folded
in & mich simpler manner than did the overlying incompetent Windsor bedsg.
The extreme brecciation of the volcanics in the folded Mississippian series
ig inferred to be due to flowage of interbedded gypsum, mudstone, and probable
szlt zones. One can only guess whathdl- pre-fWindgor rocks may be expected %o
lie beneath. A thlick section of freshwater strata of the.Lower Missigsinnian
Eorton group is known to be present nesr Cape North at the northern tiv of
Cavpe Zreton Island, 60 miles southeast of the Magdaleng. Where seen by the
writer these Horton strata h:ve in & few olaces petroleum seepeges represented
by scattered tar-like re;i&ues. but no oil-shales were noted similar to thecse
of the Albert formationiﬁ It 18 quite possible that if any Horton rocks are
prosentrat all in the Magdalen Islands area they may have a faclies more lilks
the Albert. On the other hand it is possible that the area was too far to
the northwest ¢to be in the basin of Horton deposition at all, and that the
vre=iindsor sequence of the Magdalens may be similar to that of the Bay of
Chaleur region, and if gso the ¥Windsor rocks would be underlsin by Devonian
and Silurian msrine bedse.

The lowest exposed Windsor noted in the Islands belongs to subzone B of
the Windsor and outerons on the shore of Alright Island about 1,670 feet south-

w~gt of Cane Adele. This is considered to lie auproximately on the axisl line

of the Cane Adele anticline.
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I enclose a covy of revort of work I did for the Imperial 01l
Company last summer. There are acutally three short revorts &s follows:
(1) Mezdalen Islands
_{2)- Bast River of Pictou U5 o 0 st me T
"(3) Sussex Area, N.B.

Possidly you would like to keep this report in your files fer
future reference. If not, it may be returned to me.

is my work was of a consultant nature, the revort is rather sketchy,
narticulariy of the East River of Pictou area, and not comolete accounts
of the geolosy of the vzricus arease The objective of the work was
correlrtion and determination of the rock structuress

As & result of the work the G.5.C. mavs of Sussex and Waterford areas,
N.B. (lLaps &2GA, 84SA) seem to require some revision, and it mzy be as well
for this reason to have the revort on filee. Also the intercretaticn of
the Geolocy of the Wagdalens is much different than that published by

Alcock ( Can. Inst. Min. Metall. vol. Lk, 1941)
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