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STRAIT OF CANSO MAP-AREA, NOVA SCOTIA 
·---·-··---

INTRODUCTION 

The S"b~ait of Ce.nso map-area lies between north 
latitudes 45°301 and 45°451 and west longitudes 61°15' and 61°30'. 
It includes approximately equal areas on Cape Breton Island and on 
the me.inland of Nova Scotia, with the Strait of Canso extending 
diagonally northwest be tw-een the two. The main line of the Canadian 
National Railways, from Truro to Sydney, crosses the area, and from 
Point . Tuµper a »rancD r a ilway extend s along western Cape Breton to 
the Port., Hood. , Ei.nd _lpve_r~e~s_s · coalfi eld.s and another line -leads east· 
to St. Peters. A paved highway a-160. crosses the !l..rea from east to . 
west. Transportation across the Strait is ·b9' e. !'ifteen-oo.r t"e.ilway . 
ferry .e.rid, a . mo\or, par, ferry tria_t will carry about twenty vehicles. 
A :n.etwOrk of s~cqnda'ry _ tCi~ds. :is p_r~'sent ·on the ·cape Breton side, but 
roads ar:e lERB . a_bundant or:r{~)1e_i·Jtia)nla.ridf,"f and · iri the summer of 1945 
those lea.ding _in1.and ·f~om ·pfr~te ·ltarbour and Middl'e Melford wer.e not 
pas:>u.ble for m9tor c~~rs • . : )1lul'grave a:rid :Po·int Tupper>a.re open to . 
navigati ,on'thr.ougho~t the jyear;· bu~ Sh'.i1Y Ha.rbo·ur freer.es, closing Po~ 
Hawke,.s'O~Y:~ .. ;: . ... ; · :: .- ·.'-. -·~~, . ,, .. _ · ·· ., . 

' 

'.-· ·~,etail~d &eoloiiiCe: l n1£:pping was . begun in 1945 in order to 
assem.ble. information that ma.y be of uee '1n -th€ loeation and construction 
of .a.:prop'osed land · ~o~nection.'. ac·r:o~ · s tne..:..· strait• '· ·Field rwork wa.s begun 
under the g.;id~nc~\;r-'·w·.~i~··B-kll; 1 of the · Geologice.1 ·Survey who, also, · 
has id€ntified the fossils coll"ected • i.' Th~ Nova Scotia · Deplrtme-nt of 
Mines ras .made . wipµ-pl_ished infonm.tion available to the writer. Other 
ge.o~ogists , . includi,ng, 1·.-<f. Weeks~ r n·.·' J .d .fo cNe il, W:in . Gu'ssow, R .A. Brown, 

. . ·. I ·'·· ... • .. , 

and: N·. y..r . Martison, .. vi s,i ted po-ints of geo logical interest and engaged -
in helpful .tli°.~ol.J,s s~~?:.; . c~_-w~le ~na: willing ser .. vice was gi~ren ·by 
msTQ.ber.s :of_ :the ·:"par:tzy-~ ~):li cfi' t~?:p1ud'.e.~, ·Me s'srs·. _E . · E. · True, D. P·. ~.:anzer., 
E. L. :Te,ed., .and . J ._ N. Marchand. · :The previous goo lo gi'ca. l map of ·the · 
area, by .. Fietcher, w~-~ 'in~lunble for· tffe accurate topographioal and 
geological data it containe:i . Stratigre phic' wo'rk by Hyde >'13.S' a.lso most 
helpful. 

. •· -
- ------- --- -

. : : . ; ·~ . 
Nova Scotia is ohs.ro.cteristic~lly a :f-6-gion. cf .. upland -e.P.Q_· _ 

lowland areas. The uplands are hill~, mainly of resistant pre­
Carboniferous c r ysts.lline rocks, which have steep slopes near the 
contact wi th the lowlands. Within the lowland region of Carboniferous 
sediments abrupt slopes are rr.rre, and outcrops a.re largely confined to 
shorelines , creek beds, and a.long roads and ra.il~~ys . 

This type of topography is fairly well illustrated on the 
Cape Breton Island side of t he map-area but less well on the mainland. 
The highest point in the a rea, in the Creignish Hills> exceeds 850 feet 
e.bove sea-level, and is occupied by a Geodetic Survey sta. tion. A 
large part of the surrounding lowlnnd lies below an e levation of 300 
feet; the rise to the up land area from the ee.st is gradual, but the 
western flank is steep. 

On the IM.inland side of the Strait the shores are highe r 
1 

and ris e more abruptly than on the Cape Breton Island side. The hill, 

Her eafter r eferred to i n this report as Cnpe Porcupine Hill. 

south of Cn.pe Porcupine , a s10all upla nd of crysto.lline rocko., exceeds 
625 feet in hei ght. Its immodiat~ . environs are at no great e l evation , 



. . · \. ' - .. a-. 

so that it is surrounded by steep slopes. However, the area here is 
mainly a plateau in which elevations from 400 to 550 feet are common 
and oocasional. .. d~es . rise to 600 f'ee-t. 

The main streams are River Inhab itants, Little River, 
Goose Harbour.River, . and Clam Harbour River draining into the Atlantic; ' 
Harve Bouch Brook . draining i nt o the. Gulf of St. Lawrence; and }Celfo rd 
Brook draining into the Strait of Canso. ' The longer streams tend to 
follow a · north,;_,est or southeast . course parallel° to the Strait. Near 
the shcre many small · brooks and occasiona l larger orie s flow directly 
dovm t he slope to the- s ea. .Creignish Hills and an irregular s r ea. · in 
the plateau. southwest .. of Mul.gra'1e form the divide betvreen streams 
flowing into the Gulf of St. La.wrence ·and t hose flowing into the . 

I . . .. . 

A tle.n.tic. Nearly -every l'l'et-e-rcour-e-e nows through a roc k ce.nyon with 
oascades'and falls throughout par.t of its length, alth.ough much of the 
rest of the course is not de ~ply incised. 

~- .Ri,v.er. Inhab.~tants, the largest stream in the area, 
'traverses the northeast corner of the map-area. It has a mature· valley 
with gently sloping walls and low gradient, and for 2 miles along its 
course :the . va.lleJ17 flat· bs e. . width of 1~ miles. The water is tida l 
to ~h-~ .Canad ia;-i Nathma-1:. \R,a il'W'.3.y' orouing st miles from the open tiea. 

'1 , I . L .• · ' . • 

At the nor:thei:n edge oft.he mnp~ar~e.., the elevation of the river is 
less ' th?,n. 25 feet apove· sea-level • 

.. . 

.:r " .. 
... . _,: •_• 

STRA.TJ!GRAPHY ·.·, 

The s ucqession of · ~ta in t~ &tra it of Ci\nso a..ree. is 
s~~i~~ . in t~e ~ollo~£.t9.~le: 

. : .• f 

'; ... 
~ l . " · 

.I . 

. "! . :. ~ ; . '-~ l :-> ·.~ . 

! : 

I • 

- . 



- 3 -

TABLE OF FORMA 'l.'IONS 

•. 
I 

Age Formation Thickness l ---·--------1-----------...._-----·----·-··------------------
_Ri versda le group . I· Red e:nd ·g~cy shales ,I Pennsylvanian Feet' 

. . .. : ,~md 0iltston~G i 
... -~ ·, ·~ : . sandst0n e3 ; · c o·o.. 1 I 

--~,----.-.. -,~. -.~--~~---1-.-.-.o-a-. ;-c~-.~-b-: o-g:_t_;_:_:_;_·~.-x.--- ~+-.-.. -r-R-, .. -e-~-~-;-~-~-~~~~~~,~~-:-:-s-,~-rl ___ · _1_0~:_0_0_0 ____ ~ 
.. . , . limestone beds, 3£342 

Mississippian' 

c. 

' .. ~ . 

Pr e - Carboniferous 
(Pr ecambrie.n ?) 

I• 

---------------------------~-~------·t·· ' . .\ i . 

~~....,.. Disco~fo~m~+,y 
. . . ' .. 

· . w,indsor~ group '.: ' · 
'' . '·, -; . ...;.. .. 

. ~ Green a·nd ' r e d shal es, . 
l\mes tone:-· gyps~1'l'l.: 
.1:1.nd · a nhydr:i.. '\::c". · 

1~-------~--------------· ., •r I -

, " ·, << .~-~~. p.o!ifonnlty to di scorifor-mi ty ----
i .· ~ ! r:: 

... 
Horton group 

.. • _. . ~· -r . 

Red anc grey c~n-

. ! . . :glomera te .• qua.:r\;z - . 
·. :i t e 1 ar.Jcoe;A i redp ., 

·' · - . gr_ey:; : end hnff : .. . · 

650 

i--·~-r...._·-------~------&_ha_l_A_s __ · ~·------·~------~600 
. ;. .:.._ 

, I 

., :~ ~r .... . . , • 

. ' , · ; ; 
,; . . ' 

·· · ... Granit 8,, a.laski~et . I 
. diaba .se dyJ.<es .(the 
dy1':cs e1"e in part . i ·· · 
of ,pa st-Hor tor\ a~-')_._, __ . ·'-i __ . ___ ....._ ___ _ 

... ·\ ... 
j _._ .. -;- .. 

. i 

. ·1 

Intrusive cont a c't ::--··-. . · j : 
J . • . • ~) •• 

. ~ · 1, ·----------_,_--..------- ---:I'?'____... ___ _,_ _________ _ 

. - . : 

,A,ndes~ te .. 1 chlo l··~~ e l · . ~ 
· . . ~chis.t· ~ :r:'.1yo li ve ~ l 

' . · f~~ ~~~~L-~P'.J .lu.d es- --- · --
1

-- ...... - --. 

__ . .. - ···drorrcc r->,nd othe1· . • · 
intr:usi vc i'.ypes . . i ·· · 

'., . .. . · 

--------

.. ·-· . ----

. . ..- -::. 

·-- ----...-... ... ... _______ ""-__ __. ______ _._ ________________ __.__~--~-
.. --- ... 

- -· -· 
•I " I • . ·-·----- --··--.... 

··r l.. -

. -·- . , 1" 

-.r· 
\ ··: . .. 



- 4 -

PRB-CARB~NIFEROUS 

Volcanic Rooks 

The oldest rocks in the map-area consist mainly of 
acidic and intermediate volcani c rock types that in most localities 
are strongly altered. Incl uded with them are probable intrusions of 
similar composition, which because of mineralogical and textural 
similarities and l a ck of outcrops in critical areas cannot be r e liably 
identified. Amygdules constitute the only -p rimary structure that is 
common, and in no locality could the attitude of the flows be determined . 

The intermediate volcanic group is exposed on the 
south side of the Strait on Cape Porcupine Hill, north of the Strait as 
inliers in small outcrops near .the shore; e.·n.d 1n larger exposures in 
Creignish Hills north and west of Horton Lake. These rocks weather 
greenish to brown, are · of medium t o fine grain, and frequently show 13. 

die.basic texture. The feldspa rs show Carlsbad and albite twinning a nd 
range in composition from intermediate ~o basic andesine . In one 
locality augite is present, but more often chlorite ~s the predominant 
ferroma gnesian mineral , Pyrite, titanite 1 and ilmenite ar·e minor 
constituents. With increasing alteration· the feldspars are replaced by 
oa.rbonate and epidote. Chlorite and 5ericit13 (or talc) become the 
predominant mil'\€.rala when alteration is suffioient to produce a pearl­
grey schist. 

Rhyolites occur in isolated patches on Cape Porcupine 
Hill and in Creignish Hills. In the c.entre.l area of outcrop on Cape 
Porcupine Hill i:;he rhyoli te is '9-t!'Ongly sheared e.nd buff coloured, and 
the exposure on the southw.:i3t side of the granitic intrusion is pinkish. 
This area of felsitic roc k might be a fine-grained phase of the intrusion 
rather than a metamorphosed volcanic rock. 

Possible Correlatfon with Geor·ge Rive~ . Series 

In previous Geological Survey reports on this and 
adjacent parts of Cape Breton Island, Fletcher divided the pre -Carbor~ferous 
rocks into two groups: (1) syenitic, gneissoid, and other f.eldspathic 
rocks; and (2) George River limestone . In the ·marginal notes of 
Geolo gica l Su.r vey Map No. 360A, Sydney Sheet (1938 ), Be ll and Goranson 
redescribe {n genera l t erms the Geor ge River series a~ _ :the type · l oca lity 
as essentially of sedimentary origin and composed of a quartzite-schist­
gneiss member and a c a rbonate member. Field evidence suggests that the 
carbonate member overlies the other. Normanl, in the lake Ainslie area 

l 
Norman, G, w. H,: Lake Ains li e lfap-Area, N .S.; Geo lc Surv ., Canada, 

:Uem. 111; p. 10 (1 935 ). 

18 miles to the nortlt.. has found similar lithologica l groups. Guernsey2 , 

2 
Guernsey, T. D.: The Geology of North 1/iountain, Co.pe Br eton ; Geol. 

Surv., Canada, Summ. Rept. 1 92 7, pt. C, PP• 51-56 (1 928 ). 

however, in the North Mountain area, adjacent to the Str~it of CQnso 
map-area, has included a volcani c member tha.t he consid ers older tho.n the 
other groups . 

The ca rbonate member of t he George Rive r series is 
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present in the unmapped part of this area.. Furtner work may reveal th~.t 
the volq_~nic. gr_oup is po.rt 9f_ the s_amE;!. serie9,_ .as the degree . of 
metamorphism corresponds with the alteration of tha.t group. 

Intrusive Rocks 

Granite and Alaskite 

Bodies of grsnite a.·nd ahskit e show intrusive relations 
with the volcanic rocks. The largest and cle~nest exposures are on 
the north flank of Ca.pe Porcupine: Hi 11 (See Map), where_ steep cliffs 
face the Strait. Small, l ow outcrops occur in Creignish Hills. 

The wee. thered s·urface of the :::e rocks is generally pink 
to buff. They are med.1um-g:;-a i ne d rocks with quar tz usually p r-01ninent •. 
The a.mount of dark miners. ls is low2 so that in many 1oce.li ties the rock 
is e.laskite . The m.11.jor ccms ti tuent is pa rtly a. lbite , ·but commonl~ is 
predominantly' perthite . The cores of some feldspar crysta ::.s a.re more 
a ·ltere8:-· thari the hor.ders, which indicates a variation in . origina l 
composition . The feldspars in specim'ens from Cape ·Porcupine Hill show 
twinning l a.me llae that a.re curved"~- and the crystals may a lso· be 
shattered . Alteration products a r e sericite , sau·ssudte, ari1 epido te. 
The primo.ry ferromagnesian minerals a.re now co mp letely a ltered to 
epidote and chlorite. Pyrite ·, ilmenite, leucoxene, o.nd apatite are 
present as minor c _onsti tuents ~ 

Diabase Dykes 

The two weli-exposed diabase dykes shown on t he 
accompanying map have widths of 1 5 feet; both dip steepl y , _and _ their 
strike ve. rie ~ from 5 d egrees east to 10 de grees wed of north o Along 
the r ailway - tra ck west of Cape Por cupine stat ion a diabase dyke is 
exposed for 125 feet in a rock cut. · 

The most typiCal diabase is brown wea.thE}ring, with 
erea:m-coloured feld.spars showin g the ophitic texture pr ominently on the 
wea tnered surface. The fresh · surface i s -da ~~k gr ey- g:1 een , with f eldsi:;ars 
much less conspicuous. Feldspars, r anging in compo sition fr om intermediate, 
to basi c andesine , and augite a~ e t he principal minera ls; magneti te, 
ilmenite , and apatite are minor consti~Jent s. Chlorite, carbonate , 
leuc0xene , epidote , biotite, and scricite are alter ation products. One 
thin section shows a few grains cf quartz. 

Two of t hese1·dykes are a.sso6'iate·d with sedimentary reeks._ 
but the c ontacts a.re exposed onl"y in tl1e one 'fn the branch 0f Auld 
Cr eek above the power house. There the dyke , showing chilled !T'.a r gins , 
cuts Horton quartzite a.t an angl e of 15 degrees with the strilre of the 
sediments and dips in the same direction but mor e ste ep l y, These' dykes 
a.re younger than the Horton beds that enclose them, but nowher~ have 
they b een observed to cut Wi ndsor sedimenta ry rocks . 

HORTON GROUP 

Distribution and Thickness 

· The type . loca 1 i ty i"or the Lowe r Cnrl1oni f erou s, . Horton 
group :is near Horton B1nffs at· the mouth of Avon River , _ };ova Scotja ~ 

, I 
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Bel11 has divided the group into t he lower, Horton .Bluff formation and 

l 
Bell • . W. A'.: 'Horton-Windsor District, Nova ·s'cotia, Am . J our. Sci., 

. 5th ser., · vol. I, P• 154 (1 921). 

the up per , Cheverie format ion. The ~e rocks have b een trac ed eastward 
140 miles to the Strait of Canso. They are exposed on ·che m8. inland 
throughout most of the present mo.p- area , exc ept where inliers of o lde r rocks 
i'JYi-ow throu gh them, as on Cape Porcupine Hill , or wher e they are overlain 
by younger rocks nea r th e Str ait . On the.Cape Br eton side of the map- a r ea 
they. are exposed in arrladja c ent to Crei gn i sh Hills. 

At the t ype locality the maximum thickness is about 
4 1 000 feet, and in the Lake Ai nslie are9. of Cape Breton Island tr·e 
thiekness is about 6,000 feet. No thick,· detailed sectio n s were 
measured in the Strait of Canso map - a r ea during the past field season . 
The longest continuous . section is expo sed in EP,st Brook,· where , ho:yrnver, 
local folds and small faults have cau sed mor e :()- 'ff:.1:~.~~:. 't.~p:~:t:i~ion :.or,:;~ed e. 
A composite section fr:om outcrops a long t he .. roads, · creek , and : r a ilway 
'west of Mulgrave would g ive the best partial section available ir~ the 
area; the structure there is thou ght to b e siinp l e . A graphi ca l · 
calcul.ation from the data. provided. on the map would give ari approximate 
thickness for the section expos ed in this vicinity as 3,600 fee to Near 
Creigni sh , r oc ks of the . Canso group e. r e exposed ;,\rithin 1,650 feet of 

. pre-Carboniferous andes ite i n .a directio.n measu r ed obliquely across the 
strike. This drift-covered interval is presumab l y underla in mainly by 
r ocks of the Horton group. 

Lithology 

The Horton group is not subdiv-ided in t his map .;.a r ea . 
It consi st s l a,rgely of elastic rock's ranging from coarse boul'der 
conglome r ate to shales. Limestone beds and calca reouf shales a re kncwn, 
but a r e not continuous over large areas , and carboll?.- c eous shales , t!19u gh 
present, are of no importance as a source of coal'. Particular r ock types 
are not sepa rable i nto map-units , · as they s.re intimately inter bedded, 
and i ndividua l strata ar~ l enticular . 

. ~ :.: • C onglC'mera te 

.The .congl cimera tes a r e divisible into two groups on the 
basis 'Jf' the grey and red colour of the mn.trix. The gr ey type is the 
more common and widely distributed . The thickest and most extensive 
r ed 1::e.nd is expos ed on ·the hills west of t he centra l part of Mulgrav e , 
where the ba nd is not l ess than 275 feet thick • . The same conGlOffio r a te 
is exposed farther north in the creek that flows i n to the Str ait at the . 
ra ilway ferry dock . It is und P.rlain bya thi.nner band of gr e y · 
conglomer ate. 

The cong l omerates grade in coa rseness from bou ldery types 
to quartti tes and arkos es . Pebbles more than 2 inches in diamete r are 
well rounded, but fr agments le s s t ha n half an i nch in diameter a re 
usually quite angular. A conglomer a ts with mo~t of its boulders more 
ths.n 2 feet in diamete r occurs in Cre i g:,nish Hills on t he eas t <tn d north 
sides of a kno ll for mi ng a J-shape d outcrop. This locality is slight l y 
less than 2 mi les northea st of Tro y sto. tion, The bouido r. s o.re 
pr edominant ly of pink granite with purpl e f e lsite and green a ndefite 
next in ord er of abunda nce. The more common types of c on~lcmc re t e have 
pebbles r e nging in size from 4 inches to ~ inch, and a r e composed mainly 
of white and pink qua rt z with p i nJ.: :-1nd pu rrl u f c 1 site next i n .'l.bund 'lnc e ; 
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othf:r pebbl fs a r e of p ink g;r o.ni t o nnd cr Een n.ndes i te , Ho s t congl omer a t e s 
'.l l co contn i n 8. f ew peb b.l es of seJ i:;r.ent 11ry roc ks , · but i n n<.1 i :i s b:u:c e wE-r e 
t h,ey ob ser v ed t.o c omrr i se 25 pe r c ont of t'h e tot". l 'l Sserr,b l a ge . 1.'o s t o f 
t hG pebbles ar e n _ot of 10c~ l orL~ in , o. s cong lonE: r 'l t e s lying on o.r.d e si t e 
c or1tn.in ve, ry f r::v• pebb l es of t hi s t ype . The pe_bl,l es of t he co n glcrr,e r 'ltc s 
'.l r G s trongiy c emen ter1 , so t ha t t he roc k br.(:: ':1. KS t h r ou gh r '.l t he r the.n !:l. r cund 
t hH~ . 1 h~ s e b ed s "l. r e r esis~~ n t t o er osion, and t he ma r k er horizons i n 
t he so;1 thv:<: s t p 1. rt o.f t he c.r 8'.'1. fo n 1 l r idge s t ha t r i se f rom e. f ew f ee t t o 
20 f r:: e t a t. o ve t he sur r ound i n g r o c k s, 

. I n Cr e.i r;n i sh Hil ls , Horton CO!»g lomer Fi t e o ccurs on toth 
t he u i:,Lu",d s l o pes 1u H' , v. s isol11t e·d re1n11a nts on t he summits . On e such 
cxr-os:..i r e; :J Verl iE: s t he pr e - C<J. r bonif erous c r y sta lline roc Y: s a t t i1e hi ~~he st 

point i n thes e hill s . These p~ tctes of c onglomer~te a r e n8 doubt r e lics 
of e. orlC6 c ontinuous s e d i ment£t r y s eries. 

Qua rtzite , Sandcto~e , ~nd Ar kos e 

. Thr ou i;hout most c, f t h e map- <:. r ea the S':\ndr::t on es n. re 
i nd ura ted~-l~o qu a.r tzite . Hore qm.', r tzite :i s ex posec in e. r e 'ls of Ecrton 
stn. b . U:i:1,n n.ny ot her r oc k · t ype s , In t he creeks t ha. t fl ow i nto the 
2tr a i t a t }' i r c,te E':l.r b our , 9.nd ne 'l.r t l-: e southv.rE. f.t c or ne r of t h e o. r ea , 
wr:e r e ou tcr op s s. r 6 ~bund!:l.nt, qu'.lr tz i t e i s pr e r ent <:i. l rn.o st to t h e 
e xc his i or.. c1 f oth er r rJc k tyfe s , The qua r t zite is wh i tE: wea the ri 11 g, , but 
is co:.::rr.cm l y gr et:n i. sh or gr ey on f r t;.s h su r fc.. c u ., .and ma y b e Fic'lceous . 
I t i s o_uite '.l r.. if orn; i n c o:mrn sHi o;-1 , wi th b ecding p l s.nes s p>. c ed 8 i nc hEs 
t o 2 f c;et e,p ':'.. rt. Thf; <:, t t :itl; de is n ·f3 d ily dfJt ormi na bl E' i n cr eflk s ecticn s, 
b u t i n o t he r l o c3. liti.f; S where c)r. l y l cw OU.t Cr Of- S '.:!. r e expo sed b eddint; 
c0rn-' t bE. c i s t i n~:uisr,ec. f ;ro rq c l G::i. V8.f;E or s heE: t i r.g e ;rc ept wLis r 0 cos. r f. E: r 
or firE: r !:<cteris. l j_s r;..s io ci 0 , t e .-J wi t h t he quG. rtz i t e . 1'-'hi te qu9.rtz •te i r.. s 
9.re nf t 0n <;-,<) unc.<:.Et i n t he ~_uo: r tzitE , i:s.r t icu l ::i. r l y ne'-'.r the southv,·1')st 
c o r ner iJf t!ie rn<:t p- a r c!'l. . 

Th e Hor ton ro c k s e xpc s ed on t he shor 6 of t he St r a i t of 
Ce.ri s o nor t hv·2 : t o f McI'on ':!. l d Br oo k ?t r e l <:'c r[~6l y gr e e n i sh sa ndstone s 
con tr:i. i ni ng s. b.unda nt p lan t de.b r.is . Th$y d i p r 9. t he r gent l y , c.nd ~r e l e ss 
met1=1.mor pho.s E:.\i tha.n other. Hor ton r oc ks in t h e a r ea , 

Jcr kos E- s 'l r E, c ommon 'lS oc cft si o11n.l b e d s associe. t ed wi th 
other r oc k tyr.E: !': , but nowhE: r e c cnst i tute a s e:i es J' The ::m l y t h i n s ec tion 
of a n 'ar ko se exRrn ined chowed ql)ar 'tz a nd fe l d s pa r gr'l i ns i n a fin e rr'lt rix 
of qu9. r t z o.nd c h l ori t e , The f e l d sp,u is p8.rtl y c o'l. r s e l~e rthite a nd part l y 
a c.l e9. r u nt winned var i ety with a rf:f r a c tive i ndex less than t h"-t of Ca nada. 

. h a l sam . 

The f e r oc k s q r e di.ff Er E;nti'.:1. t eo fror.1 t he quar t z it ~. s, 

b ec r>. u se t hey a. r e, finer . 'g_r r.i ne d 9-rtcl s h ov.r e, gr F. ~ t.F r ·"a ri ety cf c o l ours , 
IH b l ~C Y 1 gr ey , [ .I' 8 8 I'. 1 b r o·.m , n.nJ r ed . J'h<:;y !:l. T8 e v en l y b edde d ·with 
i nd i'; jdua l f,t rn t.'1 8 i nc h0s to .2 fe et i n t h ickness , and sh ow· no 
l a rr,ina t i on n o r c l e?,'7'.1. f;E: . Co r..c ~- et ionn r y c ri. l c "L r eou s nodules cne -h~lf to 
V;r e e -·q ..<'3. r t er s i nch in diarne t f r ::. !'e :rr c ~ent i n so r:;E: 0f the gr ey b ed s , 

ShC1.l e s 

v.,_r i rns l y' co l our ed stc. l c s !HC: known in t he E•} rton ~ roe p, 
Th ey ::i. r e llce> ~ t com:'Tlon 'l S c '1:n d.s l es s t han 20 feet t h i c k a sscci a t6d wi t :i 
other sed'i1r1c:,ntf . !in exc er;t i cm. l l y t hi ck shP.. l <; b ':'.nd is e xpos ed c 11 t;·1e 
r <J i l ·v",y 0 1 cl r o::i.d c u t o jus t w('sl:; 'f' Po r t lhst i nss . The expos':.irR a l ons t l:e 



r '1"il'''•1y tr .. 1ck is '10:• 1Jt 148 f et: t t hi c k '1. ml is composed , in '1S c cnrJ.ir1s 
ord er, .:i' 20 fee t 0f ·buff rf.r-ctherir:v sr . ....:i.le , 58 f eet of fr.re v t 'J bl'l c k 
C8.rb~n·1CfY'Ut: s h8 l r ; .. ith buf f ban~ s , _,and 70 f°EJe t <' f bu ff -,_,,e;the tir r,; 
t~rt. v tn bl."', Ck shnle • . The buff b ::.ncl:: csnt'J. i n c ci.l cite \-e i n l cts ur to 
t h r ce - q'-1crh r s frch thic k . A specimen of thii> sh~. l e , but without 
vci.:11 <, t;::; , ~wu; dig:este-i ir. a c id and c·1 pe r c ent re1wdned :i.n s :, l ub le. 
V.'hf:'.t i s beli c:·ved t o b~: the <:'3.rr _e btiff v:e'.:1.the ring band a.pper, r s ir1 s. r oo.c 
c 1;t north~E:~ t 1;f !;:u l _[ r '.:1. '"r , <>.nd is cf p'1.r ticular inte r es t fn th'.lt -it 
i~ the c~ l ~ Parton h0 r izon t hnt c~n be t r a c e d ~ ctos s t he Str '3. it. 

Limc~t one 

· A li~c<:tone b ed v~s cbserved i n t he north fa c e of a 
r-ldr.;e: 7CO fE'et northe9.st of t he sr.m. 11 hke north of Cape Porc up i r_e 
st3. tio :.1.. TLf~ rock i s bb.ck , v.ri tl: numerous ·minut e c G. lci te stri!1gE'.rs. 
It W->_S found t o c ont~:.i n 16 re r c o11t inso lubl e ma t erfr, l. 

S'tru ctur e s 

.The Horton r oc ks '3.re b elieved to b e sha llow W3. t er 
t erre::td a l C.ep-:isit ~ . The;1 show c urrent and 0s o il l'':lt ion ri pp l es , 
crossbE.d:di,..., r; , g-r: 'ldE;d bedding , mud -c racks , s.nd c hannelling . 

Bio l o r, ica l Fea t u r PS 

, C omminut ec~ p l ant r a:na i ns a r e 'l bundo.nt at cert[t in ho r i zGns , 
p?,r ti.c• .. b.r·lv in the _r-e11dstrrne beds cutcrorpi ng on the shr:ire n-:.;rthwe st of 
:'fo'..' orq 10 !:' r ook . . The r.;s. te ri~l cons ists hrgE; ly o f stems , ms.n y 'Jf whi c. h 
sbn~"! ri i a~· ty::• (>VS b r <:1.r.ching-_, bu t the exteri or m'.',r k i De; s h-'lVe b een 
cblit~.,..·1.terl . The r"oll01•.r in[ f,;ss il s wE:r~ coll e c ted : :tvi ic he<;vi :1 c c rru gat.« . \ 

( r,q-:r::oicJ ; Spheno pter id f ' • 

The Horto.n-\Hndsor Cont'.lct 

' . ' . 
h. l aminated limes tone ·forrr!S th e ba sa 1 member of t he 

Winds or group where 'Wi ndsor s t r ata tWerl ie the lio rton . An e r osiona. l 
s carp i s fr eouent ly p r Asen t a t the c ontact, aE Horton r e e ks a r e mor e 
r esisfant to weathe:ing t han those of t he Vii ndso r gr oup . 

The a ctus. l c ontact·, whi c h here i s kn ifE.• shar p , is be s t 
seen i n t he s hor e section on the no rth side of·S t eep Cr eek . i t this 
l oc 9. l it~· thE: b'.:i.:sq l limestone li es upon a.-·-cong l ome r ite memb e r 30 feet 
t hj c J: , wrd.ch , i n turn , i s under l a i n by 25 f eet of r ed s il t~ton.e . A 
quart.-o r lf:ile up t he m8. i n br~nc h of St eep Cr eek the b-'.lsr,l limestone r est s 
dir ectly ur:0n t he r ed s iltstp1e merr-b er , I n t he shore sec tion a t St eer 
Cr eek qc:P..rtz :=rnd C'l rbon8 t e vein l e t s cut b oth Borton and Windsor Fembers 
trar..sven::c to the cor.t _e.ct , and t h r E.'e -qua r t c rs rr.ile sout hea st ·:>f Steep 
Cr ee1<" t he lima st0!1.e is u nclE.: rlo.i n by 7 fee t of gr ey siltstone , 20 fee t 
0f r ed sjltrtor.e , 9 feet of gr een siltrtone, and then by a conglc~ er~te 

mer.1ber of unkncrn thi c l21e2s . Thi s is though t t o b e f8,ir l y typical of 
t ~1e Sf;ctir~1s in t he fou r cr eeks s::;utho:t::t of th fs _ro i nt "tlnng t he strike , 
.n.::: t he c cng)ornerf< tB mernb<:.r appears 9..t no gr e",t disb:rnc e b e l ow t ;l6 

· c("'1n ~n.~t . 

In s1,:vcr (.1. l pll). c es , .ar in t he shore secti 0n nc1rthwest of 
M:cDon'll1 Bro(1)..:: , at t he ol d qu'l r rv ;.-j n ~t. u l c:r '1.vE , ::i t Pc1 r t Hastin1rs , anct 1 . , . t ; 0 

'l l ''"l [:; t:10 cn ntn.c t 4 mile an•~ l mile t o t he nor t h , th e two gr oups 11 r e 
e>"posc~. v!ithi;~ '\. fe1rr jnchE-s of t1 ,c c or;t::i.ct . At sevcr '\ l othe r l v cP.litiE:s 
., 0r::'t ll. :1ri r- t i.nt r::n'·c\l Se f' 'H'\tes reeks o~' the h .ro g:,r oups . Inmost of 
th c~· e l oce.U. ti -:~s the b"l.S'.3 1 limestone 1werli e.·s gu'lr tz-itc , s2nd:>tone , o r 
rn.ndy s i J.tftO!lO . 
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:,. · At -: a.:11 lo'c nl itie s t he .tw- o grou.ps n.ppear to be c onfnrmabl e , 
and no evidenc e o f a.n e ro s iori"l. l c ar. t o. et h f:1, S .been- ol served . The d i sai:;pei;~ r '.:lnc e 

of th e cong lome r a. t e me T!",ber within a qua rter mi,l e o f the mouth of' Ste ep 
Creek is thought to' b e du e t o non -deposi t ion r '.;. the r t han to er J:sion o 

WHIDSC:R GROUP 

The Wi ndsor r;rour deriyes its ns.::ne from t he t ype 
loca l i t y B. t Wine rn r, Novo. Sc c tia. Bell h."l.s di,r i de: d it i nto 8.n u pper 

1 
Be ll, W. A .: Horton -Windsor Di strict, Nove. Scotia , Geol. Sur v ., 

Canada , Hem . 155, P • 46 · (1 929). 

and lowe r member, e a ch with a. .cha r a cteristic .f a.una l . 3.ssemb l ase o I n this 
ar ea. the Wine sor group is n ot subdivided .13. s t he f os s ils .a r e t;e!1~T'3 lly to 0 
p<por f 0r r e l iable id entifi c a tion ari d no marke r h orizo ns exc ept ·the basa l 
memb e r hnve been r e co gniz ed. ·· The gr oup c ont a i n s mr:tny incompe te!'lt r,iemb e r s , 
so t ha t d i ps and strik es va r y wid e l y and p i:; oba bly .unr c cosniz ed fau lt s a. re 
pr e s ent. · · 

The thicknes s ofthe grou p a t the type l oc a l ity i s 
estimat ed by Be llp a. s not le :cs t han 1,550 f eet. The s e c t i :m J.t P l<t s t e r 

2 
Bell, W. A .: Op .cit. 

Cove , on t he Stn.i t o f Ca.nso , hn. s be en e s t i m:::i.ted by Hyd~ 3 t ci b e 650 fee t 

3 
Hyde , J. E .: 

.. 
The Wi nr1sor -Pennsyl _"72..n i an Sec t ion on t he Str ait. cf 

Ca rts o ; Geol. Sur v ., Canada. , Sum . Rept . 1913, P • 269 (1 914) 0 

thick . On t he ma i n l and t he obser ved t hic lrnes s do es not exc eed 150 f e 0t, 
a nd i n p l a c es only t he basa l memb er · is exrosed. 

Distribution 

The sed i menta r y rocks of · t he Wi ndso r gr ,rnr a. r e less 
re s is tant to wei:i. t he ri n g t han t hose of 9.dja cent g:r oups , and , conSEquent l y 1 

occur i n l ow-lying a r eas . The s tr ~'< t.'..\ over li e Horton r 0c '-:s confr;r m9.b l y 
i n e v.e r y l oc <.i. lity wher e· t he succ ession i E norma l 11 nd th f' r c btic.u:: :::t r e 
expo sed. . 

Wi nd s0r outc rops north and northcas t Qnd south and 
southeast of Port Ha.:otings for m- the l ovreE t e;r 0up 'c1f st r r-tta e. l on r: the . ed r:;e 
of t he sedimen t a r y b?, sin . Exposures a r e a l so pr esent 'on th e mainh.nd · 
wes t of t he Porcup i ne -Cr e i gni s h upl and . On the eas t er n s id e of the _ 
ma p- e. r en. f 9.ul tJ. ng and. e r o s i 0n . have exposed membe r s of t his gr oup ,, 

. The Wi nrlso r sedimen'i:;s n.re wholly m'l rine : <i.nd Ct'r,sist of 
l ime sto ne , Sh1. l e , l'YPSum , and a nhycr i t e . Possibl y l 6nG e s of S'l l t ' a r e 
a lso pr eEent , as b rooks tra v e r s i ng these r oc1' S h'J.ve "I. hi t~h ·dF f.\ree c f 
sa l inity . 
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The basal lamin~tea limestone is th~ best horizon 
m!lrker in the map-area. . It is a .fine-grained, dull gr ey rock ''lith 
inoividua.1 l aminae a bout one-quarter i nch th i ck. The limestone 
commonly contains calcite veinlets, and in places purp l e fluorite 
is associated with the calcite . The thickness of t"iis member at 
Steep Creek is 65 feet, but e lsewhere ::.-~ is i n c omplete l y exposed 
and probably somewhn.t thinner. No fossils were founu i n it. 

. 1 
The following t!lule give.:= two analyse.s of the 

1 
Goudge, M. F.: Limeston e s of Canada, . Part II, He.ritime Pro,-v·in.c es ,; 

Dept. of Mihes , ·Ottawa , Mines Branch, Non 74.2; (1.934) . 
C. L. O'Brien,analys t. Sample 84, p·. 60; sample 124 , r• 90. 

basal Vfinds·or limestone: · 

: Ca3 ' ·- I 
.. r-' . 

Sampl e 
I 

MgC 0 3 l CaO/M~O Si02 Fe2o3 Al2~3 l (Po4 )2 I Ca C03 Total 

i 

84 9 .36 0 . 90 
I 

2 .96 

I 
0.1~ 83 .86 1.83. . 99004 54/1 I 

124 5.88 0 .74 
\ 

1. 98 0.07 89 ,56 1.51 99.n 74 70/l 
·. 

-· · · · -

84 Quarry at Mulgrave . 
124 - Quarry 1 mi l e north of Port Hastings. 

.. 

In addition to the basal lime stone , a t le13.st twn '"'the r 
lime stone bands are exposed at Plaster Cove or' in the middle c reek 
flowing into Plaster Co:ve .• . These- .JiJne.stones ·are· fr om 20 to · 2 8 f eet · · 
thick. Other limestone band .s a.re exposed in t he l ar ge fault b .lock. n.µd . 
one i n a smalle r fault bl9ck, poth in th·e ea cte-rn p8.rt of the: map-area , 
Them are all fine:.. gr ained , diirk brownish or grey' l:Lme stones, <i.nd 
con ta in poo:i::ly pre s e r:ve.d fo s si L remains • . Eleven s amp l e-s -of these·---- · 
carbonate rocks were t e :.=ted with copper nitrate st;in, and a ll gave t)1e 
reac;;tion for calcite rather than for dolomite . Thi s a.g,:-ees with .an 
observation by Jenn ison2 that fro~ his obse r va tion of limestones , with 

2 
Jenni scn , W, F.: Gypsum Deposits of th e ~!Ta ritime Provinc es , 

Dept. of Mines, Canada , E ines Branqh No . 84 , po 40 (l Sll). --' 
· l 

one exception, those associated with gypsum a re p'.l ::-ticular].y fr ee from 
magnesia., 

Outcrops of gypswn and .anhyd ri~e occur in :m..'lny pla ces, 
but their thickness and continui~r .a lon g s t rike are unc ert~. in. There 
is no particula.r c alcium sulphs:lte h0ri zon, but l en3 6 S of this r0ck may 
be preser.t at any horizon. In Plaster Cove the c':J.l.cium su iph!lte bed is 
e. bout 100 f eet thick . Gypsum is a lso expo se c~ on th0 west side of the 
middle brook of Plaster Cove a lo ng the strike , but is not the sarre bed , 
as limestone strata intervene . One specireen from the outcrops in Little 
River proved to be anhydrite. Jenn i son3 r em").r ks th'l t c ons id erab l e 
anhydrite is pre::ent with the gypsum at Fhster Cove , and e. lso Gives two 

3 
Jenni son , W. F .: Op. cit., p. 60. 

analyses of average sampl es from t hat 10c ~ l ity: 
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Lime 
Sulphur'trioxide 

. J. 

Water loss on . :l,. griition · 
Insoluble mine 'r a.l Wl. tter 

Total _ 108~30 ·9 9~74 ... 

Soft, red, green, gr ey , and bi.iff sha l e and isilt bands 
and a fevv sandy beds ,are .a r;;socb:~ed wi~h t he (1t he r litholo g.ical types . 
They are less well ex po sed than e ither t;ie liTI&it(jne ·or gypsU.rn~ Sorr,e 
of the gr ey ~and buff shales a. r e .fo s silifE: rou s ._, · . 

- -·--·-··--
- --·· - - ·-· - - ::: .::::: .- - -.=:::..::-=: = -:-=.=:::::::-...=.:-...:.==:..:: :-:=-:: ·.:·===-.-:-_· = -.·: : -.: .. . =-:. - -- -- - -- . - : : : ·.::. --::-::-=-:-...:.::.::: ·:- - . --

An unid entified spscies of Prodtlctus a.nd numerous 
specimens d ~-;:.i~o id ~sterr!s , and -alg8I ;,_Ii ke·=ti-Jl-sses-·wcr-c· col·lected f r om--·· 
the limes t ones . Leail:i. and Estheri~ .a r e found· i n ·c.he sh'.:'.. l e-3 o 

THE '\l''INDS0R -CANSO CONTACT 

The Wi ndsor..,,Canso contaqt is nowhere we ll exp osed, 
and c ommon ly is poorl y d efined . In the sho~·e sect:;. en .; cin t he ncir-th 
side of Steep __ Cre12_k:_, _8. 12-fo ot drift i nt e r ve.l s e po. rates ~ soft :- e d 
shale from cverlying , b rown ish, sandy silt d:;one . I1=:i: ·t:-ie-·sh0re secti on 
northwest of lfcDona.ld Brook Wi ndso r sha l es a 1·e over l ain by .similar 
rock types . Windso r shales c ontFi. in a. f'ev.r spec i mens of Lea.ia and 
Estheria t ha.t cannot be differ_eµt ie;l:;_ed from similar types in the Canso 
roc ks . At s ome loca lities no Wind sor rocks are exposec. beneath the 
Canso group , a.nd a.t othe r p l a c es the thickna ss of the rern.a:i.nint'.; V: j_ ndsor · 
varies wide l y . Er osion h a.d . . r.ex~10ved va rious 'lmoun-Gs; in some J.::l ca litiE:s 
p0ssibl y <i ll, of- this gr oup pefore Canso dc~od·t·i-on began; 

--::- ·-·- -=--·· ·- · ' .. - - ~::-· · · ·· ·-· ! CAHSC' · GROUP 
-·· · ·-.. -· .... . ' 

j .: . 

Type S'ecti:rn and Thi ck:1ess 

The Ca.n so br oup is a thick Sc') i."i e s of terr E:s ;~ rial 

sediments tha t overli e..s ... th.e .1.i'.I.inQ._1,)_qr. .. Kt.o~p , Lithol0 t;.i c c l~.y the se 
rocks r esemb l e the ~·:abo_u forrra t i ,··n to the-~;::th- ·:·· - ~i;}e --~ype·· ··5E7dic;n--·--- · ·· - -· · 
is in this a res. r:i. l ong the Ca.pe Br eton uhor Ei :3ciu.theri.stvm.rd . f ::- om ,,, ., .. _, .. 
Plast er Cuve .. towa r d . .Y.or.t Ha':tl;;~ -~1)1J.ry _ o .. _I_t. .. Y.r:?. s fir st . d e sc.;ribed by ; 
Fletcher 1 • I n mar gin.a l lJote 2 of Map No . ?·o-5~·-·ru11Tishecf .. ln-· nm,~-~- - - ·- · - - --- · - - ---·· - -- -

1 

.. :: · . . . . , 
. l 

Fletcher, H .: Part of "the Countic s o.f R i c Jun::mc1 ~ ·I r~v(:"rne -~ 5·~ - · ---·-· ·· · 
Guysbor.ou~h . and Antigo_JJ.Jsh , N<:J~"'l_ Se o d'.1. ; Geo l o Surv "t> 

CnMd f1. , Rcpt . of Pro t; . 18 79- e O, I'P· ~·-s of.:: c 3f.".; .b P. cts-- ~ 7-ItJ.· 3·· 
(1881). 

.r , 

··- ··-------······ ----------.. · 
he stn. t e s that the b oundar y h u v·ncn hi s Lo1 .. "'1: cr: :-~)(l~; if c: ~ ouc .".1.n~l r/iddic 
C11rbnniferous j_ s l:l !:iornewhfl t A rbi trnr y lino 0 1"1.wn n.bout 2 ,, OOO f 0e t n. h0vc 
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a Leah 'beef ·indic'lter:l in his sec·tion: ~ ·: . Hyde1 exami~ed 1 pa.rt of the .$ame __ _ 

1 
Hyde, J.E.: The Windsor-Pennsylva.nian Secti on on the Strai t of' ·· ---· · · · 

Canso, Nova Scoti a ; Gtiol. Surv., Canada , Sum. Rept. 1913, 
pp. 26 4 -269 (1 914) . 

section an·d described it in ·groups, · but W9.S unable to locate the 
part·icular Len ia b ed referred to by Fletcher as suc h b eds a re c ommon. 
The upper co ntact of the Canso ·group is here, a l so, drawn somewha-t . -·· ··-· · 
a rbitrarily beneath a grey sandsto.ne ·b ed exposed on the r oad ·rrorr· the 
shore t owar d Eme r y Lake , which fixes it at a definite r ecognizable 
horizon close to Fletchert s conta ct. This conta ct is calculatc1 a s 
about 2 1 685 f eet b f l ow the · tase of the thick gr ey sandstone mar~er 

: . 
horizon of t he Riversdale, 

Calculated thick..~es s of t he Canso Group and Part of the Riversdale on 
·the Shore of the Strait of Canso Southeas t from Plaster Cove Toward 

·Part Hawkesbur y 
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Fletche r Hyde 
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3,896 
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~ horizon 
- .. -
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• • 660~r 

0 \.0 
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Lea ia bed) 

1,, 666 
~v 

.. 
···- .. .. 
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l Unpub li shed informa tion. 
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.. .J 
· ···8·00· · 

I 6,82 7 
I 

2 
Preliminary calculations , subject to r evision. 
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Litholo gy 

The lower. ~rt of the · type .Se.et.ion has_ ... b~eiJ :: oG.~cribed 
·by Hyde1 as follows: 

1 
Hyde, J. E .: Op. c it~, p . 26 9 • 

"Altermting sha.les and sandstones . The shales are 
red, grey, or breenish , , abundantly mud-cracked,· ha r .der and tougr,e r tha.n 
in the overlying member. Some a. r e sandy, others a r e fine gr ained , 
Beds of dark gr ey , almost black slat y .shales wit h thin beds of limes tone 
apparently higher ·in iron carbonate are cow.man. These three types~ the 
r ed shales, the greenish- grey sha l es , and the very dark gr ey sha l es wi t h 
limes tone form. distinct membe r s , often 200 or 400 feet thick, but wi th 
thin beds withih them of t he ot·her; types. The sand.stones , _gr ey or r ed , 
a.Ye of ·minor i mportance , and a r e scattered throughout. The series shows 
little evidenc e of pronoi,mc ed current a ction . Leaia and Estheria a r e 
abundant in c ertain bed s, but .Anthra.comya are r are • . The fauna. is, so 
f a r as observed, pr a ctica l,ly confined to the greenish or light gr ey beQ.s, 
It has not been· obse rved i h ;the dark ·gr ey limestone-bearing bods• 

"Inc:i. pi ent secondary cle~vage is developed in t"be 
sha.l.es and "the mud-cracks and fossils are uniformly e l ongated pa.r n.ll e l 
to this direction • . Veins or" ' ca. .~cite and qua rtz n r e common ........ 11 

_The. sect ion at Rec1 Head c on.si sts of . red and t!.r een 
silt ~tones 9.nd sha l es with occasiona l thin sn.nd stone strS1.ta , Thrcughcu t 
most of t he section q~·artz:..carbona tG vein l et s a.re e.bt;ent but one ·zon·e 
about ' 13Q .. f .eet thick . contains them in a. bundanc e , i n a pa ralleL-or -. 
interlacing pattern. Current , oscill9.tion1 and interfer enc e r~pp l es 
are preEent, and' a l so mud -cracks i n the sh'.ll es . 

The . sec t"ion on the ma i n land bppo ·site He ff errn;m F,ond 
contains .a. lar ge proportion of grey shale members , so~e of which .1re 
calcareous and co ntain Ca r bo mte veinh~ts. Grey and r0

ed s i 1 ts:to~~ s 
and a few sandstones are the othC?r rock types, Ri ppl e -m·).rks ancl mud:.. · 
cra c ks a re c ommon , 

. . ... 
The sect i ons on the shore north •J"f Heff ernnn Pond 

I • ~ • 

and on the shore and in' the creeks nea r Cr e i gn ish gr e predominantly 
r ed .smle, with grey shO.le banrls · and siltstone and i>andstone r.i.eml'e rE, · 
In the se6tion betiNeen Heffer nan Pond and Lo\v -Point -a .z,o~e 250 f€et . · · ... · ·· 
tbick consists mainly. Of r ed . and gr e y ~ 8. IldStOnEJS I Wi.th fi 0J1l 8 e, SS;~ ·i~teci, -· , I 

red sha l e . Grey sn.ndstone members are le r,s th<J.n 15 f eet thick, but are.· . "'::· 
·more abunda nt in the section opposit e Creir.nish than in the . s e ctio 1~ . ·. · ··-: ··-
farther ' south. On e instance of crenn.ellinf; was .obs·erved . . ",'. . .. 

1
: , - .,~· : 

Fossils Collected 

.. . ' ; , ~ · 

The fossil s coll ected include shells 6f spcci~s of 
Leaia and Er-theria. , Anth rn. pa l o.cmon f Anthni.comyn. nn ~u in. tn. ~raws~n ~ . . 
a.nd plant r emains , as Neuropteri s a.nd C1.1 ll'l:r1i tes ci r.t:i.formj.s Sturt 

• ' ' ~ . ! 
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R IVERSDALE':.GRO UP 

Distribution, Conta ct Re.19.tions , · and Thickness . 

Riversda.le roc ks form the ·youngest g-roup in -the ·map"":a r"Se. . .. 
The type section is located about 12 miles east of 'rruro in i(he· · 
vicinity of Ri versdale. In the Strait of C'l.nso ·area. they occur in .a 
be.sin-like structure in 'the c ~ntral f8.Tt,- a.nd ·a.lsq· in · two· fa-ul:t blo·cks 
farther east. The .. l_ower · pa rt of the group is we 11 expo sad in .a series. 
of overlapping sections in the Emery Pond-Ship Harbour area,, a,nd in ., 
cr.ee.ks tributary to Ero.ery Pond, but the highe r members Ei.re , p9orly· · 
exposed. In the upper part of the sect.ion only the bees m9r,e r e sistan"tt 
to erosion · and those adjacent to them, . arid, consequently,' .protected, ' ' 
Qutcrop. _. ·· ... 

... ..... i. 

The oa fculnted thiclmess of 'the ·part of the .. ,s.eotfon below 
the sa-ndstone 'irark er 'horizon is ' 2,68S · ;~ -~t·. A rough estimate i :s 1that .. 

. . this is about one-quarter of the total thiclroess, whic.J:l wc,uld then 
exceed 10,000 f~~t . . .. 

~ r . . ... 

.. Th~ (Canso:-;Ri ve rsdale contact is somewha. ~ a:rbi trarily 
drawn, but above tn~ CQ,ntact a ·, U tho logica l ch11rige -takes place. 
Sandstvne~meltlber' s/ mai.nly ·gr ey, are more a bunC.ant, ?-nd of greater 
thickness, with many 'Q ~d .s . exceedin g ·20 ·feet a nd. o.c .ca.siollf3,.l .bed.s: a.bout . ... . .. . ) . . . . .. . . , ' . 

100·:.reet :tnick .- In _the sho.re. sectiOn the :accompanying sil tstones and 
sbales tif:. ;t .he luV.rer 2~· 500 ·feet are predominnntly red, wheree.s the 

1. \. • 

succeeding 1,,-350 f eet do µot cgnta.in a single red bed • . Higher in the 
section b'oth· c6loufs. ar.e .. repre ~ent ed ·in the sc attered outcr9ps. .In 
the lower ' pa. rt : of :th~ se~hon, D. ,f .cw b e ds : of' limest;one frF.tgments. .. in a .. , 
l:uny matr ix form . " stf. :::t "': · F~om q i n che io to 3 f eet thic.k. · :~ 1 ., . 

. Litholo gy : 
' I 

.,. ,-

. • ( ~ . . . ~. i.' ' . ' '. . . 

-· . · .. , ' 'Tw0 · of the most •OOnSp iCUOtiS members have been · described 
by Hydel. :< as follow~ ·;· .... : 

. ..~ 1 . . 

r •.. 

., 
... ·· 

l Hyde,, J • E • : 
. , ~- . '., 

• . I· 

Op. cit., P• 268. 
, · -~ ·. . 

- . " !' 

. .,.· ' . ' : • ·I •4 

·. ·r. :• • . ''~inely laminated i;i.nd ab\ind antly' r~pp~e-m9. rked, fine-

• • :.~ . i. 

grained, -da rk; · slaty sha les, almost black; the l a minae s e?'-ra.ted by 
yet thinner l ami'ffi'e of y eilowish, finely sa ndy shale. Current-marke.d 
sandstones of unimporta nt thickne ss are pre s e nt. ,N.o fossils hai.:-e been 
observed. - Thi s:·membe r C9.n be, _.t ra c ed inland at lei:tst 4 miles to the 
northwa rd., ·vrithin wh·i~h : dis"t8:nc~ it los e s i t s rippl 'es .a m10st ·')r . qu.ite 
entir e ly, .b ut it ccntinue s litholog ically ea s ily distingui sh~ble '• · The 
top is :>hovm on the shor e .at' the h eo. d cf Hawkesbu~y Harbour .betv,reen the ·-:: :' ·' 
railway and wagon bridge .• ~: 946 .. f eet. · · 

f ~-

· . : · "Mas Si v e. g,r~y m nd'stone, hard a n d r e sistant curr.ent-
ma.rked and v,.1. t h prostra t e Lipidod endron trunks; best shown a nd measured 
in the deep out of the I n t e rcoloni n l R1 ilwa y nen r Point Tupper station, 
but easily r eco gnizable at other points~ Th~ ea d .ly .determina'.ble pre s ence 
of this memb€r at the head of Embree (Emery) Pond ma k<? s possible the 
correlation of t he Hawkesbury .Ha. rbour s ection : e.nd that from Embree Pond 
to Port Ha stings · •••• . 95 f eet ~H · · 

. ;. . - . ·- ~ ·--.. 
The .rro. ssi vo ·gr ey sri.nci' st o~e ha s b een u sed as a ml\rker 

horir:on. It 3.s r e c ognizable in the v:l.cinity of Port Ha wke sbury and 
sout hee.st of Shi p llil. r bour f or 2 mi l es , At n., point 2 milcq . n or th of 
Eme ry Pond i t ha s 'c 1.:en r ecognize d 100 f eet up str e~ from t he r oRd 
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in the 's~~th .. branch of North ·Little River. The: overlying· blad:: shah~ 
member wit:h yellowish l amin9.e is a l so expoped along the . r oad in this 
loca lity·. 'rhe black sh9.le member is also exposed in t he. branch (If 
Emery Creek ths.t crosses Cra nda ll road 8.bou t a !llil e north of Pr:irt 
Hawkesbury1 but the prefent strati[r~phic work has not been detailed 
enough to loc ate the rnarker horizon between the exposur e P..crth of 
Emery Pond and that in the south branch of North . Little River. The 
most northerly exposure is a.bout 3% miles alone:: strike from Ship ·· 

I 

Harbour, not 4 mile s as Hyde states above . 

Many 01 t he sand.stones contain abundant plo.nt d etris • 
As noted by Hyde, three ·prostrate tree trunks, each of whi c h is ebuu t 
8 inches in dirunet er, and one of which is exposed for a length of 10 
feet, are found in t he sandstone marker ho rizon in the ra ilwa.y cut east 

' of Point Tupper. The outer f-9.Tt O·f • th~ tree. trunk s is c <i. rbvnaceous 
materis.1 1 but t he woody part has been 1ithified so that the fibrous 
ar:pearance is preserved. Other smaller steras, .. 2 to 3 inches in c i ameter, 
are f a irly common in the h i gher sanC.E tones . A. fevr coal seams are 
pr ,. s~nt ,m the upper p11 rt of the . group. 

Fossils Coll ected 
. -· ·-·-- --r . . 

: :: ··: · Fossils i'collecte-·d -.fr~m tte. River sda l e, gr oup include 
animal remairtsj', as spe~ie-s ·of' Esther.ia and Anthracona i:i.ta , and p l ant 
r erna i ns, as a. ·'spe cies o:t:." G:or.da i t e s , Neuropteris srr,ithii ? Le sq~er.eux , 
Ca.le.mites suckowi Bro_ngrii a rt, Samr1. r oi:, sis c ornuta (Dawson ), nnd 
unidentified-· see_ds_. 5 " · 

STRUCTUR E 
.. -··· ------~ ,. ... .... . -- .... . 

• ;· · . CRYSTALLTNE RCCKS .J -.. 

' ...... . -· ... 

'J'.hf: , ~entra. l core o f Cape Porcurine Hi.11 is. :a.n· irre·gula r ; 
stock of granit e partl y. surrouri dect by old ~' r volcanic. :rock·s. At rio · · _, 
place wp._s the writer ab l e, to det er mine the a ttitud e of t he flows, as · 
the - lavas . ha.ve _b tSen so metamorphosed and the str ucture so compli ca ted 
by minor intrusions of sim ·; la.r -mineralo gic~l and t exturol type s tha t 
it is ,impo ssible to map '. continuo·.i.s tands of :the originrt lly dissir:ilA.r 
rocks. Penci l st;ructure, . f ormed by int erse ctirig cleavage s, gives a 
plunge that is usually toward the. north. .· 

1 1 
:: .. • • ., · " 

· '"j ·'. 

·: "; ·. ' '. 

In Cr'e"i.r,nish Hil~ s , . a l so , ·no strike , dip , nor tor 
deter minations were made. The sout,hern inliers adjac ent to ff_irtc'n L_q ke 
s.re c ompcs ed of intE rmediate vo lc anic roc ks . Fa. rthc r north f l crws both 
of and esite and rhyolite flank a c entral IJ'l.a.ss of gnnit e , precenting 
conditions similar to those ?n C~pe Porcupine Hill. 

•". ' I ·. 

FOLDS 

Any ori gina l dip of the sediments o.iray from the 
crystalli ne upland s.1 i s obscured by 11'.l. t er foldin g; . The c entra l -
structura l f ea ture of the younge r rocks is a north-tr ending: unti e line, 
whose axis r ough l y corr esponds wi th that of t he Porcur in0-Crf)i gnish 
upla.nde Erosion has separ ated t he rocks younge r than the Horton jnto 
two groups fla.."lk:i ng this nnticli r.e . The wes t ern t.~roup is r estricted to 
an n.rea near the shore 'lt the· n0rthwest extr!trio e of the Strg_ it• The 
other group occupies the centr~ l and eastern p.1 rt of the n r ea . 

Th e Horton rocks are fold ed into a s crie~ of open 
anticlines and synclines . On the mainland th ese hnve ~ genP-ra l ~entle 



- 16 -
. - '. ... ' · .. ' d .. 

plunge toward the north, but on dape Breton Island the p lunge of the 
c entral anticline is .toward , the ·'. EJouth• The o:verlying ra'cks· conform., .. ' · 
with t he· f ol ds . in' .t he· Horton. · bu.t( .wi _th de1:1reasing intensity,: as -­
Horton strµctl..).ies are u ~ual ly only slightly· r ef l e ci:;e d i n Rivers.dale 
rocks , An· exception-: to :"this gener a lization is the" ant i clina l · ax~.~- .. 
a. t the .:mouth of Me Hord Bro'.ok,,· which may correspond wi t rr·a-·rie·xure · 
·in the Ri ver-sdn le.:..r..C?.c_k$ on~· t he -opposite ·shore, 

--- --~ -. ' 
-The Windsor and Canso rocks on the-·mainlana .. northwest 

of the i >o r-C:nlp·ine ._µpland · fqnn t he'.east limb .of a syncline , and t he Cari.so .. 
rocks . north o f the Stre.it in this loca lity e, t e also folded into ,a : · · 
syncl:i,ne ~ ! ri. t he centra l part o'f the rliap- area the '\l'Tind sor , Cq,nsoi .~ml.- · ­
Riv.ersdale groups form a part.ia l be. .s in stru<?'!;-ure _t ha t --is b·ounde-cl" by 
faults on the eastern and southern- e d ges . Be cau se of .t his faulting the 
full di?.,met er of t he bas in· is _nowh~r-e ex~osed , but the Riversdale ro.c.k,s.: .. 
in the c entra 1 . part have a die.meter of 62 mil_~ s .. On the exposed rim · 
of the bas i n t he V'iindsor and Cq_nso E;rou ps · h~ve a width usually sorn,ewho.t 
less t han .3 mi l e s ,. , · ; ·· " · . · 

~ - . 
". 

PER IODS OF FOLDIWG AND WARPING 

At e.ny p l a ce where . Ho,rton- and Windsor rocks are in 
qon t a ct they appeal" to be confor riiible ~ ·.-Howe"ver,, becaus e of the 
l enti9ular nature of the Horton beds they do not provid~ satisfactc;,ry · 
evidence of a confprm.ity • . In the small creek.on t he east side bf -

Cape P'.ncup ine Hill the ba.·sa l Wind sor -- lililest _one is exposed wi.thin-
900 feet of the Ne- C_arboriiferous· c ry$ta l1l'ne r ocks . The thi c kness· 
of the Horton .strata ·is obvfously le-ss her~ than elsewhere, but whE)the-r 
it indic c. tes erosi on of the Hor ton before Windsor deposi ticn r,r overlap 
of HorJcon s ediments on thE: basal crystalline c omplex is uncertain . 

• :.. .. ·. " \ , ' 

A period of u plift . and erosion followed 'Wind s0r 
deposition. On the main la nd at Steep Creek, where the conta cts are 
best exposed , t he Windsor is about 150 feet thick,, a nd at 8ome ot her 
pla ces . on] y the basal : limestone· is exposed . At Ple.Eter Cove Hyde1, ;- . 

1 
Hyde , Jo E. : · Op. cit., p·• · 269. · 

. r 

r . 

estimated the th:i, ckness of the V'!inc!sor as 6 50 fee t.;· "· At Hood :ts-land · 
.. I 

Norman2 measured a thicknecs of more than 1 1 600 feet' of "Wini:1so r rocks• 

2 Ncnnan,, G. w. H.: Op. cit.;1- pp. · 34 , 39, 
. ; 

The C anso~Riversdale conta ct i n this s.re6. is ch0sen . 
arbi tra riJ.y, and is c orifo:rrnable . Cn the north shone of Mino. s Bas i n, 
i n th e vie ini ty of Parr sboro, ther e is. o.n a.ngu.la. r unconfoqni ty between 
t he Canso and- Riversdale grou ps . In the present area i!1cr'8r:i.'sing a.mounts 
of sandstone indic 9.te uplift of the'· l and . The fact that n. nti c lina l 
and synclinD. l structures expressed in r ooks oldf:r tha·n the RiversC.ale 
are only slightl y r eflected by rocks of the Ri11ersdule ; roup ' suE_"; t,e sts 
tho.t -t;his reriod of folding ·'l,1;as subs idint; as Riverscle:l e: d ep0sition 
began,, und probably wa·s· as s ociated wit.h the uplift. · 

·After Riversda:le time further crusto. l ·s.trcsse:5 were 
active. The . sedimentary :basin was broken into severo. l fault blocks , 
and i n the vrn~tern partia l basin ·structure t 'he-· dip wRs· con.siderubly 
steepened . 

' . \ ~ : 

.. 
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: ' \ ' FAULTS 

Three miles e!l°St of Pcir:t Hawkesbu r y two faults, rme 
striking about north-s~uth apd the ,other meeting it at an angle cf about 
110 degr ees1 outline the bound13.ries 0f t wo adja. c~nt fault bkcks. The 
n0rth-south fault shows .a relative disphcement cf t he hinF; e t ype , with 
the mc;verr.ent increasing. southw'.lrd tow:>.. r d t he intersection. · In the 
western fault block, at t he . point of intersection of the f~ults, the 
Windsor lie< ,benes.th 'the Canso and Ri versC.r...le ;;rcups, which :w.\"e a 
'combined thickness estimated <i.t mo r e tho..n 2i miles . The verticc.l 
displacei'rleni,; a lone;. the faults e,t the point of .intersecti :m is consid e r ed 
to be Jf this order. 

· The fa.ul't block to the p.orth.ea st bounded by the two 
faults conta ins a sedimentary baGin; whic h , if tilt ec , ¥rould show steeper 

, dips on the uptilted edge and gE:nt l e r . di ps on the .. oprssi te edge of the 
basin. From the da in on Fletcher. ,, s :: map of the a rea t he 'ba's in seems to 
have 'gent l e dips on a ll sides, commonly less t han 20 . degr ees and rarely 
more t h$.n 30 degrees; ; The soutJ:ier n edt;e of the bn.sin do es shcw sli [,ht ly 
steeperd.ips, but "· i"n ifhiS l;c~ lityis ' adjac ent to the br,unda r y b e t ween 
f ault blocks. It appears that .this 'faul t bkck ri.e'.s not been e;rea.tly 
tilted since . the time .of ·d epos ition • 

On t he assumption that t he gr eater amount of relative 
movemen.t has actually taken place in t he west e rn or downthrO-~v b l o ck, 
the depression of the Wi ndsor.:..c '.3..nso c ontact , n. vertic~l distance of 2i 
mil ei: , .would increas11 the d ip .30 degrees for a. ·:'9. sin with a. radius o f , ,, 
4 mil~s centred at t he point where t he t wo faul ts meet. The partia l 
ba s in structure west and sbuth of the faults · dips in mos t p l a c es from 
50 to 60 degrees ·. A h'inge . line. .wc uld · result nea r t he rim of the 1asin 
as the forces .encountered mo~e ri i::; id Hort•in r ocks with d:is cor r:1.':l.nt 
structures • 

. . ·r .. . ., 
The upthr own eas t side of anothe r fault , vrn:ot c f Port 

Richmond, has been erod ed so th'.l.t 'Windsor r ocks a r e exposed. Gypsum and. 
limestone outcrop on Little Itiver~ EJ,rtd o:g _ _the southerly sic1e 'c f Cqrletcn 
Head the drift co ntai ns many gypsum·o ou lder s • . ., . . 

: : ".' . ' . ~ 

.. , . . · An east.-w~~t~ fav lt is indic a ted on t he mainland jus~ 
north of .st~ep Creek, arid downfaulted Windsor and .C8.nso rocks '3.1"6 

preserved .to the south of it. This .. fault coritinues a cr oss t he Str~ it, . 
where movement is in t he ~~me ' seris e ,; · • . ' · · · 

' I 

, N'ea.r' Cr eJ..gnish , Ce.nso tocks outcror withi n 1,700 
feet o.f pr .e -C a rponiferous crystalline rocks. The di r of t he . s ediwenta r y 
roc k s is here vex;tical," "so tmt this me<:1.surement r er re f:ents ab::rt.i t the 
tru e thickness of int er veni ng Horten and Wind t5or .stra ta , if i; r esent._ 
Sufficient f a ctua l da t a. are pot . '.l.:Va il.able to e sta blish whe ther this is .. 
an instance of non-deposit1r.:h ~r · f'..1.ulting . - In the shore exposures . :'. " .. i. 
along the ba se of Cqpe Porcupine Hill there '.<ire many broken z·.ut&s tha. t 
show sli c kens id ing • . Ci ne · of thE:, npst conspicuous o f the::e is ::m: the 
north side of the hill, wher e a sma ll ,i nlie!- of '3.ndesitc is in cont?,ct 
with Horton r oc ks . The a.r.dPsite is consid E:r ed to b e pr e -Ce.rb')nifer:•us , 
as it is cut by t;ranite dykes. The cont~cts a re ~elieve 1. to be faults • 

. . . ·-· ·- ·- ·-

GLACIAL GE·O LOGY .. . . ... ... '' ·-... 
Gla ci a l. str..i.9.e ·are· fa frly·-;~erou s thr o \i ghout -th~ . 

map-area _ • . The-::.e" s·trii e p r e s e r ve a fn irly ur.1for~ strike of o. oout . . 
southea st and a r e roughly rera lle l with the ?t.ra i t. - This di re cti cn 
corresponc.s with the elon g11ti.on--D-f-· mrrhy- i)\.a.1 hills, rnrt icu b. r ly on t he 
ma inln.nd. On the east s ide of the fie r at L' .. dy Cove thEJ roc :cs shcw a 

"' 
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good g l o.ci11 l relish a t the :·edfe 0f t he f;ln cin.l till where they kc\"e been 
rrotected unti 1 r ecE:nt l y from the i;,ffects of wea th cring . On the r.w.in 
line of the r<i.il iray , 590 to 650 f e et eai:t o f where t he r oad cr 1)sses the 
tra ck "l. t t he head cf Ship Ho. r bour, fine ly ls.r.iino.ted r:;rey sh8. l es n r e 
expos e.i south of t he. t r a ck in a rock cut. At the t or of the ··mtcror , 
where t he r oc k pa s ses intn drift, numerou s srn.a ii pl o.tE;;S 0f &h::tlc ~ 
pr actic'l°DY i n pln. c e , have been r otated t oward the southei;;>,st~ · It is 
'Qelieved t h'.l. t this rr.'.)Ve!!'.ent i s due to glacia l push , whi c h •Pcmld i nc icate 
th'l. t · t .h.e glacie r w'.ls movi ng tovr'.3. r d the south6ast, 

··The g,1'3. cia l till is gene r a lly fairly thin, as e1ren · 
tiny brooks expose bed r ock. The tbickest c ove r is tovr n. rd the en.f t ern 
part •f t he a. r fa . From the south bord er of the . m.<tp-ar w n ortmmrn t o 
Red Heo.d :the shore cliff, -about 30 feet hi gh , consi sts of hri ::;nt r e d 
glacia l till containing sca t tered , irregular to suban;;u l a r b,)ul<;iErs 

.. , .and pe1:ib l es . At Carleton Hea d t he shore cliff is e8tir.."..ted to be . about 
100 fe et h i gh , but is bro"m t o buff in cG;lour n. nd c.ontr:t i ns numer ous 
gypsum bo.ul ders . · Nea r . the southwest c~rner of the e. reo. ther e 'i s n. 
so-called dr.ift.~ess 'a r .ea w\·wre i:iil tcr.op is abundant • . Here t he · su r foce 

.., . .. of t he r oc k is quite flat, and white · qua rtii-te beds f or m l ow ~Jut cro p s 
· t he. t a r e striated and ro,unded by gi a cie. i action . · In this .. a r m. 'th0 r oc k 

.occup'ies the .l ow areas , and surrounding to pog~aphic pr (J::i inenc cs a re . . 
com pos eel. of g l a cia l m9. t e r fo. l • 

' Throughout t he P19.}:-area very lit_tle - g l a c h l nntc r ia l 
ha s · been .deposi t ed by wat er . The deposits used f or r oad ·ma te"·bl 'ire of 
t he OU'bN!'l Sh tyre , wi th highl y inclined bedd i ng p l 11 nes <.me, VG r y little 
evi de!lce of so rt in t; . One b ec1ded deposit t hat has been ustd f l r rcqd _ 
n.ie.terb. l is on Roder ic k McDonn. ldf s f a rm about 2,0 CO f eet nc rthwest of 
HEffer nar, Pond Creek n..nd about t h::: S.'J,:;:;e dist!i.nce north.east of t J··,e .road , -
This deposit is of gravel, and includes a 6-foot b.ed of ,crossbedded 
sand. A.b0ut h11.lf .~· mile ·north of Gran-b La.ke ' the 425""f ooi:\ cnnt~-)u:i; .~ · 
outlines''o:n elonga:te'd ~v~i hi ll. . This. ~ i dge has· steep sides <J.!l.d 

prohably c onrirts ' o f water~la. id m~teria l. 

· ' .. . . 

-RECENT DEPOSITS .. - ; . . · 

•. "' 

. . W'.3."Te· and , curr ent a ction D. r e- · f or ming bea ches and bars 
along the c oo. s t. · Fr om .Reel Rea~, · southwE>,rd t o t he edge cf the !Tll.lp-.a r ea 
there-- is n cobb l e bea c h where the c obbles hn:ve <lia~eters C)f al'J:rnt 3 . ~ . . 
i nc hes . Thef e c ons i st of quartzite, . quartz, granit e , p0rphyr y ~ c on-
glomerate , and diabs.:ce; in or der · of relative e.buncl.S.nc e . At Eddy Point 
a c uspite: bar with enclosed lagoon conta i ns similar ma t er ial t.J tha t of 
t he be3.ch ju,st described , with the ad dition of sandy nr,:t 0rictl , Bq_r.s o f 
c o".b l es.tc,-ne·s !lr e a l so prerent 8.cr :; ss t he mouths of · Heffern'.ln, Long~ 
and Archie Ponds . , 

·.·"' . ~ . 

' 11:r:i.ny Sm~ll inland lake s, pe.rticuhrl.y on the mii l.nlo.nd , . 
a r e borde r ed by l ovr r idges .usua liy less .tmn 5 fe e t .h if5h . These ridbe s .. 
a r e most conspicuous ·where a swampy a. r ea a djo ins the. _l o.ke . Exixuision of 
t he wi nter 1· s ioa,. vr i th ri s in g tempera. ture before t he me 1 ting po i nt . is 
r eached , iivould :form these ·bo u lder ri dg_es . · 

. -
. '. 

_PHYSh)GRAPHIC HISTCRY 

Gu ernsey 1 , ·in his descrirtion of the a.c1jfl. cent North 

1 
Guerns ey , T. D.: Op. cit ., P• 70C. 

·\ -· \ 

~ . '\ .. 

.·· ···. 
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Moun ta.in says: 

"The nature of the ·Horton strata a.nd their relations to 
the .older .. rock~ indicate . ~~t the pre-Windsor topography consisted 1Jf 

valleys se"fB.ra.ted by arEas oi'hiih ... 1.D.nd.. ·· f>r·e·suiriibly Nr:1rth· Mountain· w9s 
one of these areas of high land.11 

.. 

.. .... ·- . - ·- . .. . .. -
North Moun-.f:_;i"j_~· · r 'ise-s --fo a.n e levation o. little n-,o r e than 

700 feet above sea.-le\"e l, whereas Cre.it:;nish Hills rise slibhtly abn"t"e 
850 feet. The highest point, oc·cupied by a. Geodetic Survey station, is 
formed of Horton conglomerate. Consequently, .. throughout· FB-rt of Horton 
time the present Creignish upland was in tQe a rea of deposition r ather · 
than of erosion. 

The b~ sa.l member -of the ',Hnds or, a. lruni mted limestone, 
is present in the Lake Ainslie are~ to th~ north, and extends we e"bNGrd 

1 to the Antigonish district, . It is also pre rnnt on both sides .. of th~ 
Porcupine-Creignish upland , .but has 'hot been found by Gu e rns Ejy e t· North 
Mountain al though · a t · this ).oca. l i ty Windsor limeston~ -· and gypsum beds nre 
pre seht. The early sea must have be-en continuous over a wide 9.r:ea in 
order to deposit a simil~r member through.out. Guernsey1 consideren the 

l ' 

1 Guernsey, T. D·.: Op. cit.-, p. 710·. 

la.ck of the basal limestone as -11 perhaps . ipdica ting tha t at North. Mountain 
the Windsor as it ro'se encroached upon a.n upland •11 

After t!-1-e ·close of .Pala.eo zo ic sedimenta tion _foldini; a nd 
·.faulting occurred, and a. cycl e of e rosion b ega n. There is no evid e nce 
ef interruption of this erosion cy cle in ·this region throughout l 'e sozoic 
and early Cenozoic time . Goldthwait2 ·~uggested the name Atlr-i.ntic ur lflnd 

2 A 

Gold,:thwi;J.t, ~. !. ..VI .: ·- ~h:y_s _~ography of Nova Scotie.J Geol. Surv., Canada, 
Mem. Ho, P· 4 THrN ;-;-----------·-·--· ·- --·-· ··· ·---······-···-- -·-· · · --.... .. . . -

for the surfa c e. d·eveloped • . -The-upla.ncl° "Ei'unC-a.te'd ·th e pr e -eti"Sti:ng; 
highland s a.nd bevelled the folded and faulted Ct>rbon iferous str-a ta .. 
It is now represented by the upland summits , whi ch i ncr ease i n he i ght 
to the northwa rd in C ~pe Breton and Newfoundland. The pr esent i nclination 
is consid ered to be due to a lat er warping movement , after vrhich renewed 
erosion began or continued the formition of-the pre ::ent ch::1. r ac teristic 
upland and lowland regions • . 

• l ·'' '' 

'··'" 
·. Goldth~it3. says that ·about the beginning of :;tn& Gl acia l 

.. 
3 

Goldthwait , J. VT.: Op. cit., P• 5. 

period, e i tl1'er before or af'ter the adva nce of th e . ic e .:.shcet, .s;in-1<:irig ,r. f 
the land o·ccurre d to about the pre[ent elevation ·. , . , '· 

..... ·. 
~ . ( . ' 

River Inhabitants is a conse quent ~-i). e';m, . and flov1s 
directly down the slo~ of the war pe d Atlant i.c upi~nci. ; •. ·' Throu ghout J!lOEt 
of itr l ength it is confined to lov;l and· '.l r cn s , but m~ .. ny ·of its tributaries 
rise in th e Crdgnish ·upland , and one tributary, Rou gh Brnok, . ti_o .. s its 
source El t the we stern edge of the upl11nd. . .. 

,. The Strait of C~nso appe<:1.rs to b e n n old .riv er w. lley 
"'"tha.tnas · been· drowned by con. s t a. l · sub sid enc e . The : g;e nera.l ~-line.ri\E::nt ili 
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parallel to the submer ged St. Lawrenc e River Va lley ~ en e11. th Cabot Stra it, 
and to Rive r Inh<ibi t n. !1ts . Gold t hwa i tl sugge sts t ha t it wo.s most proba bly 

1 Gold thwn. it, J. Y' .: 
I .'. • 

Op. cit.;p •. ~ 7~ 

occupied b y two streams t ra t hea de d ne11. r the midd l e and discha r ged in 
opposite di r ections . Nei t he r t he surfa c e n or submarine contours in the 
vicinity of the Stro. i t l end strength to thj. s 'hypo the sis . Further, ~i v er 
Inhabitants , with a na ture vall ey, i s loc .'.'.. t ed . 6 mi l e s east of t he hea d 
of Ship Ea.r b our s o t ha t the rive r o n t he 011pe B eton s i de viould. n ot 
drain a l a r ge area • . On this hypothesis, too·~ the Str '.:'.. i't would , pr e suma!Jly, 
b e sha llowest a long the divide b e tween t he t wo str eams , i n t 1·1e vic inity 
of 'the Porcupine u pland-Point Tupper a r ea , and, would become deeper t ow::t rd 
each mouth. Soundings show· the Strai.t is · · s'~ewhat d eepe r from Archie 
Pond to the southeast entr anc e . " The ;;a..m€rgener a l -·slop e is shown in the 
approaches to the Str ai t, . as the 2 5-fathom contour come s withi n 2 5 mi.le i · 

. . \ . .. . . 
of the northwes t entr3.nce and within 5·~mi. le s of the southea.s t entrance • 

.. ~. ' . \ 

·,: It is ·probable. t hat aft e r the w~rp ing d.f t he A t1$.ntic· -
upl a nd a con s equ ent' strea:rn fl. ~wed d-OWn the s lo pe r-a rtl y in the position :, 
of the pr esent Stra it .• .. This s t ream could h £'.Vf,! be en cont inuqu s ·fr·om Ship 
F..arbour to Landrie Lake and do'Wn Sea coa l .. ·Brook to the. sea. At pr esent 
the hi ghes t e l evR.tio n a long_i;;hi-s rout e is les·s trn~ 50 f ee t a bove sea ­
l eve l • . As the dra i .mge pattern bec ame b e.tte t .. e.stfibli shed .pi r a cy of t his 
stream cou l d have" ~esulted i n a.bancl on i ng--ptlr·t · of thi s ·channe l i n f a vour 
of a sub"seouent stre~ foll~,;ing · t he hinge line- a long the edge of the 
b9.sin structlJre . This m lley m~y - h'i.ve draine d a l a r ge e. r en. to the 
northwe st . . :• · · ., 

... : •. 

· Th e t ime a t whic.h thj.s ·cycle , of e ro sion b t::[;n.n is in some 
doubt, It..,is gener e.lly e.gr eed . to constitute Terti::i, r y · time , but 
GoldthwaitG' h13.s su ggested t ha t t he .. valleys J11JJ.y have b e en ca. r V'ea ' as. early 

\ ·, ""'. ·•·. ,,.-- . . ._.. . 

2 
GoldthY.rait; J • . w.: 

,I. 

0 },'l . c it_._, .... p .• . 59 ~ ---__ .,. . 
,, _ ... 

··•· 
.. . , . 

as the Cretac eou s period. . ;._ ... . . ... ,-

: -~ . - . 

'·.· 

..-\ '''· ·· ... . :. • r ...... ., . 

-·· 
."\ ,. 

.... 
. .) . : , . 

.. . ,. .· 

As o. lr eady mentioned , :a gr e.'.J.t submer genc e ·o:r t.he . l and · -
took plac·e a t about the ' p egi nning of Pleistop ene' time .· At Cnbot Stn.it , 

: ~ ' . 

140 mil es northea,s t , of Canso .. Str -?.i t ; the old ~t . L<i.wr ence 1Tal) ey: is "·. . 
1, 500 feet b e loi.~ :·; sea -l evel. This subme r g;e nce drovmed .the r iver vn. l~_ey .. ..------
a long Canso Stro.1t ~_ and pa.'rtly drowned Ri'Ver I nlu b itnnts vS'..gPY.···-··" I • 

. ·- . : . --- . ~ 

The most cons pi cuoi.is id·e.nt~ tion·'·-rr; · the shoreJ.·i~~ ~f thq __ .. -- · --~ 
Str9. it is at Ship Ha rbo ur . This i nderit; t i -;n m'ly have fi e pm j .. t.s - ~- ---- -· .. 
devElopment as part of e.. . con€ .e qu ent v!:l ll ey i n line .''<ith --che nqi;- t[lwestern 
pa.rt of t he Strait . ·Dur ing Gla ci e. l time .t..he: o reh 'mouth of thi's "17?- lley · 
po intine; upstr eam nnd fli:l.nke d b y lowe r ·shores th<:in the m?..inla.nd mu s t 
have divorted a co nsiderabl e amount of ice d oi.•m t he ori~nn.l valley,'. ., ; " 
which widened a.nd a.cc·e~tuated t he mouth •. · ·.. ' · ··- · · · . 

Another conspi cuou s ir r cgu b r Hy occ ur~. :c t Pi ra"~ 
Harbour. This is linked to ge olo gic€: 1 structure with o. yre(lk rod'k 

. lowland flanked by mor e rcsist~nt rocks . 'l'he b!\y. c onti i ns a s:lncl irn1 l .. 
axi s 1 and the udiac ent head l and an <tnticlino. l nx is •. lf!i thin the p<t,rt = ·<. 

Of the a. r eo. where ge ologica l mn.pping m S b ee n comp l eted J'!O ~vid·cn9 e Wl:l. S 
·I. 

· ..... 
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observed of pre-existing shore.l.i!!e.s • . Hmvever, from the road north of 
' • . . . t . ' ...... 

Creignish, and possibly beyond the northern edge of the Illllp-areQ, two 
terraces may be seen. The road is a.t a.n elevation of 0.bout 100 feet 
above sea-level, and the terra ces, cut in g\acia.l nu terial, lie between 
the ro1d and the pre lent strand. 

i: .. .. • 

--:- ---;-· . - - ·· --·- . -· . ··--:. -- -; --- . - . . 

ECONOMIC GE0LLGY REFERENCES 

The deposits of economic importance consist·princip~lly 
of limestone, gypsum, and coa l. ·None of these d eposits h1s been worked 
during the pr~sent century, and little new_ information can be added . 
For these reas ons no description of the d eposits will be ~ttempted, but 
the publica tions of pr€vious inve stiga tor_s will be cited. 

: .:r" 

. LI1i-:.E S'IONE 

" 
· ooudv~._, M. F.: Lime ston~s of Canada _. Part rr,· Ea.rit:ime Provinces; 

Dept. of ~lines, Canada., 1iines Branch No. 742, pp, 58, 60, 
79-81~ 85, 90 (19~4)~ . . 

GYPSUM 

De:w.scm, . J. W.: Aca.dian G-e-ology 1 Mnc:Millan and Co., PP• 392-393, 
. ;;ird. ed • ( l878) • . 

Jenni..~<m, W. F.: Gypsum Deposrts of the M~ri-time Provj_nee s ;­
JX:pt. of' Mirie~:', Canada,, Mine :s Branch No. 84 1 pp . 59;60 
(1911). ' 

.. 

CCAL 

. •.r. 

~rcnm,. R.: Coal Fields and C<ml Trade of Ce'.pe Breton: Sampson Low, 
Ma.r~trul, Low and Ses.rle, PP• r41-4Z', 138-139!_ 16_1 (1871) o 

Dawson, J. W .: Acadian GeQ.loi;y; ).[acl!illnn and Co., pp . 396-399, 

.,;.·, •. 

~ 3rd. ed. (1878). · 
.. ~ -- ~ · ~ \ . .... . .: . ) ... 

Fle~cher,, H,: P~rt o:f the Co~nties ~f Richrri~~d, · I nverness ; ; 
Guysborough, and Antigonish, Nova Scoti a ; Geol. Surv ., 
Canada, Rept. of Prog. 1879-80, pp . 117-121 (1881). 

... E ... · .. -r- ~ .. :, : • • , 

. .· ~ 

\I .~ • : .;• 

Dept. of Mines , Nova Scotia, Submission to the · Royal Commission · 
. 1945' p • 2 3' ., - . . ~ - r .: · l • 

Rie.$, 

SHALE 

H. , n.nd . Keele, J /':' The Clay .and Shale D~posits o{:Novu Scotia 
and Portions of New Brunswick; Geol. Surv., C-\nidn, Me :._ 16.'..E; 
P• 18 (1911),. " · · 

... ·f 

Boyd,. H. E ., and Hendl-icks, J. A, : Geolo gic['.l REJ port of '. ~forthern Novo. 
Scotia Relative to the Possibiliti es f or Oil ~nd · G~is ; D opt~. · of 
Public Wor ks a. nd Mine s , Nova Scoti'.'I., Ann. Rept. 1 92 7, pt. Ip 
Vi' • '185.-242 (1 928 ). 

r , 

··· During, part <>f the suirin1er of 1944 a t;e6lo g,ic11:1 pFtrty 
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... "·' 
employed by the Richmond Petroleum Compi~y, Boston, ·operated in the 
area. 

GECLCGY AS RELATED -'it~ .. TBE PRCKSEr BRIDGE , TlJNNE L, C'R CAUSFrA Y 
ACROSS THE STRAIT CF CANSO 

In the proposed constrticti~n it is ' desii~ ~l~ -t 6 ~vo{d 
be.lts ,of wea k rocks ,. Al so, ' if tm:nelling· is consid f.red,' 1;he roc k s 
should be a s impe.nneabl e to WU ter a s possib .l e :~ :The ' weakn.e s s ' of a 
particular grou p of rocks may b e due to inh erent qun.li ti es , or may 
reve a.risen as t he r ernlt of dynamic forces in the earth's crust. 

The roc ks that are inherently weakest are those of the 
Windeor . grpup, _. which consiets of' · gyp.sum, limestone, shales, and· 
probp. bly_ sal;t. fi,11 :the f e. li tholog.ici?. l types · ri:ave ·low re si st9.nc e ' to 
compressive and shearing forc es , a11d further, l:i.me stOnc:, gypsuin , and 
salt are soluble in groundwater. As the materic..l of t he rock is 
c a.rried away in solution surface cavities called sinkholes a re produ c ed . 
In the dry sea son the cr eek on the mainland l mile southeas t of St eep 
Cr f. ek follows an und e rground channe l to the shore fr".m the point whe r e .. . , 
it int ers ~ct :;; .. Wind~ or stra t a ,; · ThH ..'. undergr·ou:nd· 'bh9.niiel . is . a bou~ __ orie-:: . . 
qua rter !Jli l e long . At Steep Cre ek, and ~t the limesto ne qua rry 'i n 
Mulgra ve, s pring s is f:ue from Wi nds or roc ks , and .elsewhere creeks f l owing 
through areas of.· Windsor -strata: are +conspicuO"usly :S'a11ne 4ur hi.g \'.h8 clry · 
season,, when: the. proportion . of · groundwater ·is ~t · a '!TI.~x trnum: , ·,TJie'Wind sor 
sha.l es , although insoluble, may b e very little harder than 'cl9.y . Beca use 
of their low compr ess i ve and s hei:>.ring strength, 'l r.d the loss of Iita teria.l 
du e to solution , the roc ks o f this group are, the r e for e , t he weak e st 
group in any 9.rea where they 9. r e pr t.~ s.e nt, and ~ny cru st.o.. l o.djusi:nient 
tends to b e loca lized within t hem, the re by contributing fu,rth\3 r .to th~}L . 

. , . '. . . , . . . · ' ) . . : . . , ' .· . . ··. . .... 
weakne ~s .• , 

The roc ks of the Canso group are SO!Ile what mo r e comretent . ... 
than the ~1.i nc1s.or · st.r afo ... ·· H0wever ,!l.f -'. .. t-he ba.- s ii .-of the . expos.e:d. s :~:9tibn on 
the north shore of t he Strait a.re more thf;ln 400 fe'et of sJ:i:a les·, -wi th 
other, highe r shalE. members more thar. 100 f eet thick. These roc ks ... 
surround t he Ri7erda l e ba .sin, · and fo . the . fol d i ng .and f a .uiting' of'the -' ... 
we stern ra-rt. 9 f . t he. b'.l sin~ t he hi nge -' line is though t to '. have b~en ;i,n these 
rocks. This hin.g e line : provided t he zone 6f· weakness· th~. t the anCi ent 
river vall ey followed from Plaster Cove to the ssmtheas t entn.nc e of the .. 

. . , ,; ..: 

S trs. it. . .: ~" : .. ·.- ':.' · ·: · .. : · ·: ·: ' · 1 .. " 

•. . ,. ~ '· 

The r ocks of the succe eding Rive rsda l e grou'.1 nrnrvhere o ccupy 
the deepest par t of t he Strnit . They are farthest off sho r e on the n orth 
side of Po int '.l'uppcr. The re th e b3 sa. 1 f:tr 'ltB. form a thick s e r i e s of r ed 
sha. les ·wi th inte r spers ed sandstone fl.nd siltstone memb ers .,. This pi.rt i cular 
loca lity is at- t he widest po .int ·of the Strait pror~r 1 anci ~'fould b e' 'an' · 
irnprob(abl e }iOin\ for t he .µ- opos e d con struction . . r I - • ' 

The strongest roc ks a r e those of th e Horton group , wh e r e 
cong lomernte, sands tone , guartzi t e., an d s i 1 t;>to ne are t he pred :Jminant 
rock types• ShQ.l e bands , where prese'r::t: p, r e u su a lly thin , but one 
band 148 fe e t thick is known . 

. . · . .. ' . 
, The only fau lt known to . b b pr esent ii1 t he Str a i t crosses 

' .·· 

in the pc~nity" of • S:teep C;r eek ~nd · rtcPhe r.sorJ?P,~)1!:y. Thr ee .miles 
northea.st of Pl<J.st e r Cove 1'l fA.ult c rosses the Hot-ton-V' i r.dsor· C') Ltr<:t , 
and may follow a. cur ved course a long the b ed<linr; and be: prNent in the 
Windsor r oo!<s a t Plqste r Cove . · Another ' f o.ult could be- 'present bctvreen 
t he C11nso a.nd pre -C ?. rbonifcr o us groups on-the west sid e of Cre igni.sh 
Hills, as t11e i nte r veninr:; drift int erval 11 llows only rrn cxc epti0n'1. lly 
thin section of Borton n.nd Windsor rocks. A hi n~e line is thou r..h t to be 
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prefent 'in the Strait southeast of Plnster Cove but n o displacement 
has resulted. 

Solution of 1.'Yindsor roc ks produces cavities near the 
surface . At greater depths the incompetency of the rocks wi ll nsult 
in rock flowage, which will decree.Ee the amount of open s pace, Many 
opening s, particularly a. long bedding planes, a r e present i n rocks of 
the other groups. The f e b edd ing planes serve as c he.nne l ways for the 
circu la.tion of groundwater, Where be ddin g pl13..nes provide t he 
principa l cha nnels for such circulation it would b e ao""is'?.ble t o choos e 
a place where the s+.rike of the rocks is approximately f'3.:ra ll e l to 
the Strait. Otherwise, the groundwi:i.t e r hns the adcU tiona l hc'1.d from 
t he hilltop to sea-leve l. Jointin g and cl e?.vage s a. r6 usu0. lly much 
less prominent the.n bet.ding, but should either of th e~e be pr esent t he 
head of water wou ld still b e effective . 

From a geo log ical viewpoint the part of t he Strait frow 
Port Hastings-Cape Porcupine northwest about 4 mil e s to the Horton-
Wi nd sor c~nfact is the most desirable section for any of the proposed 
engineering projects. A fault nay cross t he Strait i n this secti0n , 
but the rocY:s a.re not well enough exposed to d et e r mine its o ccurr ence. 
Reconna iss ance drilling would b e of doubtful va l ue , althou gh a broken 
or sheared zone might be tra ced. Any corre lation of bec. s b et weer" 'lrill 
holes is most unc ertain, as individua l bee s in the Horton a r e l Eonticu fo r 
and conser.u~ntly , vary in thickness and char a cter a l ong the strik e or 
down the dip. · 

Cape Porcupine Hill is th e rrost conven i ently l ncated 
source of d es ir~ble fill for a causeway. The c entra l par t o f t he h ill 
cons i sts of gr9.nitic rocks tha t are somewhe.t o.lterEocl , and in thin 
section show some brecciati on. Neithe r of t hese effects is cons i dered 
to be of sufficient i mporta nce t o materially affe ct the properti e s of 
t he rock a f fill. No hea vy jointing or sheeting was observed > but 
perha ps only quarrying opera tions c an det er mi ne whether l e..r ge blocks a r e 
obtainable. 

The other possible source of ma.te rin. l for fil 1 within 
the a r ea. is in Cr 'eignish Hills. Ther e , however, t he few ~ l a r ge 
e xposur e s of gr anite a. r e at a. consid <.r able e leva tion , and a r e in flat 
ar ~as not adapted to o. hillside operation, 
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