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PREFACE 

Many of the fundamental relationships estab li shed by the reconnaissance 
geological mapping of Cape Breton l s land in the later part of the I 9th cent ury remain 
unchallenged. H owever, the increase in basic knowledge of stratigraphy, changes in 
geologica l concepts, and improvements of mappin g method s s ince the early wo rk have 
made revision necessary. The present wo rk was undertaken as part of that revi sion . 

T n addition to providing data on pre-Carboniferous rocks of the two map-areas , 
this report presents new information o n Mississippian stratigraphy of Cape Breton 
Island. The Mississippian Ho rton Group has been subdi vided into formations and a 
relation hip has been estab li shed between previously mapped Mississippian strata in 
eastern Cape Breton Isla nd a nd those in the western part of the Island . Information on 
the nature of t he basin of deposition of Mi ssiss ippian sediments is also presented. 

Y. 0. FORTIER, 

Direclor, Geological Surl'ey of Canada 

OTTAWA , December 15, 1964 
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BADDECK AND WHYCOCOMAGH MAP-AREAS, 
CAPE BRETON ISLAND, NOV A SCOTIA 

Abslrac/ 

The two 111ap-areas contain rocks th at range in age fro111 Preca111brian to 
Pennsylvanian. The oldest rocks are George River Group: quartz-feldspathic and 
111icaceous-quartz roc ks, quartzites , 111arblcs , and 111inor volcanic rocks. Areally 
associated with the George Ri ver Group, but or unknown contact relationships , a re 
highly a ltered inter111cdiate to acidic volcanic rocks. They are tentatively placed in 
the Preca111brian . 

Middle Cambrian volcanic and sedimentary rocks occur in the southeast part of 
Baddeck 111ap-area. These rocks are relati ve ly unaltered and secondary foliation is 
on ly loca lly developed. 

Granitic rocks range in compositio n from granite to gabbro although the most 
common are quartz monzonite a nd granodiorite. Field relations outside the map
areas suggest that these granitic rocks were emplaced after earliest Ordovician and 
before Middle Devo nian times. 

An esse ntia ll y complete succession of Mississippian strata is present in central 
Cape Breton lsland. The youngest Miss issipp ian rocks , the Mabou Formation, arc 
confor111able into the Pe nnsy lvanian. The Pennsylvanian Morien Group is uncon
formable o n the Mississippian Windsor Group. 

Mississippian rocks are divided into the Horton and Windsor Groups and the 
Mabou Formation. The Horton Group, a seq uence of continental beds, is divided 
into the Craignish a nd Strathlorne- Ainslie Formations. This group is more than 
I 0,000 feet thick in the western part of the Island and wedges out eastward. Facies 
changes are common. The mainly marine Windso r Group conformably overlies the 
H orton Group except a t one loca lity, where there is an a ngula r unconformity. The 
Windsor Group is conformabl y to disconformably over lai n by fresh-to-brackish
water, fi ne-grained sed imentary rocks of the Mabou For111ation. 

The eastern edge of the Horton basin is established in the wedge-out of Horton 
strata a nd the overlap of Windsor strata in a confor111a ble transgressive sequence of 
beds . The lower stra ta of the Windsor Group transgressed (general ly from west lo 
east) areas of high relief that existed during deposition of all Horton Group and most 
Windsor Group st rata. There is no evidence of basin 111a rgins during Mabou 
sedimenta ti on. 

Resume 

Les deux regi o ns a l'etude contienncnt des roches datant du Precambricn a u 
Pennsylvanicn . Les plus vicil lcs sont du groupe de la riviere George: rochcs felds
pathiques et micacees a quartz, quartz ites, marbres, et un peu de roches volcaniques. 
D esroches volcaniques tres a lterees a llant de l' intermediaire a l'acide sont associees 
par zones au groupe de la riviere George, ma is leurs contacts sont inconnus. L'autcur 
Jes place proviso irement dans le Precambrien. 



Jl y a des roches seditllenta ires e t volcaniques du Catllbrien lllOyen dans le sud-est 
de la region de Baddeck. Ces roches so nt a peine a lterees et la schistosite secondai re 
n'ex iste que par e nd roits . 

Les roc hes granitiques varien t du gran ite a u ga bbro, tllais Jes p lus COllllllunes 
sont la lllOnzonite qua rtzit ique et la granodior ite. Les li e ns q ui existent e ntre Jes 
terrains a l'exterieur des regions a l'e tude portent a croi re que ces rochcs gran itiques 
ont ete llli ses en p lace a pres l'Ordovicien inferieur et avant le Devonien llloyen. 

Au centre de l"ile du Cap-Breton, o n a decouvert la presence d ' une success io n 
essent ie llelllent colllp le te de stratcs du Mississ ippie n. Les roches Jes plus jeu ncs du 
Miss iss ippien , la forlllation de Mabo u, gisent en concorda nce da ns le Pennsylva nien. 
Le groupe de Mo rien du Pen nsylva nien repose en disco rdance sur le gro upe de 
Windsor d u Miss issi ppien. 

Les roches du Miss iss ippicn se partagent e ntre Jes groupes de Ho rto n et de 
Windso r et la forlllation de Ma bou . Le groupc d ' Horton, une success ion de couches 
continenta lcs , sc divi se e n clc ux forlll a t io ns, Cra ignis h et Strat hl orne-A ins lic . Ce 
groupe a une epaisseur de plus de 10,000 picds dans 1·o uest de l' ilc et se retrec it vc rs 
!'est. Les c ha ngetllents de fac ies sont nolllbrcux. Le groupe de Wi ndsor, qui es t 
principa lemcnt 111arin, repose en concordance sur le groupe d' Ho rton, excepte a un 
cnd roi t OLI ii y a une discorda nce a ngulaire . Le grou pe de Windso r est rccouvert 
parfois en co nco rdance, parfois en di scordance, par des roches seclitllenta ires a grain 
fi n de la forma ti o n de Ma bo u , et q ui se sont deposes clans de l'ea u cl o uce a sa u111 atre. 

La li111it e or icnta le du bass in cl' Ho rton se t ro uve da ns le coin ex terieur des stra tes 
d' Horton et du c hevauchelllcn t des strates de Windso r da ns unc succession de couches 
concordantes en t ra nsgress ion. Les s t rates inferic ures du groupe de Windsor ont 
transgresse, generale111en t de l'ouest a !'est , lcs regions de haut reli ef qui exista ien t 
clu ra nt la 111ise e n place des trates de tout le groupc cl ' Horton et d'une partic du 
gro upe de Windsor. JI n'y a pas d ' incl ices des bo rdures des bass ins du rant la sedi
mentati o n de la format ion de Ma bou. 



Chapter I 

INTRODUCTION 

Baddeck and Whycoco magh are diago nal ly adjoining ma p-areas in Cape Bret n 
l s land , ova Scotia . Baddeck map-area lies between latitudes 46 00' and 46°15', 
longi tudes 60°30' and 61 °00', and Wh ycoco magh map-area between latitudes 45°45' 
and 46 00 ', longi tudes 61 °00' a nd 61 30' . Together they compri e an area of abo ut 
830 sq uare miles. 

Field work in the map-areas was commenced in 1952 and completed in 1956. 
T he investigation was car ried out prima ril y to establis h the age rel a tionships and 
bo undaries of the various rock formations and to assess the mineral potential of the 
region. 

Preliminary geo logical maps of Baddeck and Whycoco magh map-areas on the 
sca le of I inch to the mile (Ke ll ey, 1957, a a nd b) have been published. 

Acknowledgments 

During the field seaso ns of 1952- 56 the writer was capably assisted by Dr. W. H. 
Pinson a nd Messrs. W . F. Maci saac, R. A. Landy, Sheldon Dick , E. W. Carlson , 
D . J. McMahon , Cyri l Hadley, G. C . Taylor, C. Sperling, W. H. Hopper, C. Milan , 
I. M. Harris , Victor Sutherland , D. J . M acEachern , and Willi a m Gromick. 

The writer is indebted to Dr. W a lter L. Whitehead, formerly of the Massa
ch use tts ln stitute of Technology, fo r his inte rest, suggestion , assistance, a nd 
enco uragement during the course of the in vestigation . 

Appreciation is extended to Dr. L. J. Weeks, Dr. B. C. Murray, Dr. W. A. Bell 
a nd Professors . McL. Sage and D. J . Mac ei l for their visits and discuss ions during 
pursuit of the field wo rk. 

The writer also wishes to thank Dr. E. R. W. Neale for his many co ntributi o ns 
during the final analysis of the inve ti gation. 

Early Geological Mapping 

Coal mining was a maj o r industry in Cape Breton Tsland during the latte r part of 
the 19th century, so it was natural that the areas under lain by coal seams should be 
the first parts of ova Scotia to receive attention from the Geological Survey of Canada. 

Ms. received 23 March, 1964. 



Baddeck and Wh ycocomagh Map-areas 

The first syste ma tic geo log ical ma pping was sta rted in the Sydney coa l basin in 
1870 by Edwa rd Hartl ey (Robb, 1873, p. 238). Th is work was continued in 1872 by 
C ha rles R o bb ( 1873) after Hartley's deat h. R o bb was ass isted in the fie ld by Hugh 
Fletcher a nd in 1876 they pub li shed a geo logica l map (one inch to !he mi le) of the 
Sydney coa l fie ld (Robb a nd Fletche r, 1876). With the resigna ti on of R obb from the 
Survey in 1875, Fletcher carried o n the regional mapp in g of Cape Breton Isla nd. 

Beca use of the in terest in coa l most attention was devoted to Carboniferous rocks. 
Robb and Fletcher ( 1876) d ivided Carboniferous rocks into: Coal M eas ures, Mill stone 
Grit , Carboniferous Limestone, and Carboniferous Conglomerate . The fi rst two are 
now classified as Pe nnsy lva ni a n a nd the last two as Windsor Group of t he Mississippian. 

Fletcher ( 1877) continued to use the sa me Carboniferous classification that he and 
R obb used in the Sydney coal basin , but stated that no clea rl y defined contact existed 
betwee n the Carboni ferous Conglo mera te and the ove rl yin g Carbonifero us L imestone. 
As he worked so uthwest of the Sydney a rea , however, he (Fletc he r, 1878, p . 438) 
interpreted a s pec ifi c limesto ne bed as the upper limi t of the "Ca rbonife ro us Con
glomerate for ma ti o n". This is t he same limestone bed that is now interpreted as the 
basa l member o f the Mi ss issippi a n Windsor Group. Therefore, in some parts of 
Fletcher' s map-a reas, the Carbonife ro us Conglomerate formation belo ngs to the 
Mi ss issippi a n Horton Gro up, which underli e the Windsor gro up. Fletcher ( J 878, p. 
43 7) recogni zed thi s ge ne ra l rela tionship when he stated: "A portion at least of this 
division (Ca rbonife ro us Conglomerate) is probably contemporaneous with strata , 
which must be refe rred to the Carboni ferous Limestone fo rma ti o n". 

ln so utheastern Cape Breton I sland, F letcher ( 1879, p. 16F) inte rpreted hi ghl y 
co ntorted rocks as Devo ni a n(?) metamorphic rocks . T hese were late r mapped by 
Weeks ( 1954) as Mississippia n a nd Pennsylva nian . Fletcher' s classification was 
appa rentl y based o n the fact th at these rocks are more hi ghl y indura ted tha n the 
Mi ss issippi a n a nd Pennsy lvan ian rock s of the Syd ney area , a nd furthe rmore they are 
intruded by diorite a nd tra p (F letcher, 1879, p. 19F). Week s (1954, p. 78) interp reted 
these basic intrusive rocks as Mi ss iss ippi an(?) beca use they cut Windso r a nd H o rton 
stra ta, but a re not known to c ut Pennsy lva nian roc ks. 

In western Cape Breton Isla nd , Fl etcher ( 1885, p. 6 H) changed hi s Carboniferous 
no menclature and di vided the s trata in to Middle Carboniferous and Lowe r Carbonif
erou s. The fo rm er included Mill stone Grit a nd Coal Mea ures a nd the latte r included 
a Conglo merate fo rmation a nd a Limesto ne fo rmation. The Limestone fo rmati o n 
consists mainly of stra ta now designated as Wind so r Group . O ne m ajo r except ion is 
the strata included in t he Limesto ne fo rma ti o n of Baddeck map-a rea. There , this 
format ion includes both H orton a nd Wind so r Group strata. 

The Conglo merate formation , designated " L ower Carboniferous M etamorphics" 
o n Fletcher's ma ps of western Cape Breto n Isla nd , co nsists mainl y of strat a at present 
classified as Horton Gro up. Thi s Co nglo merate format io n is pa rt of the sam e gro up 
of strata that Fletcher ea rli er designated as Devonian (?) metamorphic roc ks. F letcher 
acknowledged ( 188 5, p . 37 H) that the Carboniferous co nglo merate , " .. . frequentl y 
resembles the supposed D evonia n rocks of M adame Island a nd Guysborough 
County''. Fletcher 's maps we re ofa reconnai ssance na ture, but they con tituted a use-
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l n trod uction 

ful guide for s ubsequent , more detailed mapping, and were a lso he lpful in loca ting 
old mineral prospects. 

Detailed in vestigations of particular problems and mineral occurre nces in cent ral 
Cape Breton Is la nd date back to the ea rl y part of the 19th cent ury. The first repo rt 
o n the geo logy was by Brown ( 1846). The first co mprehensive di scussio n of the 
Carboniferous rocks was written by Sir William Dawso n in " Acadian Geol ogy", the 
fir st edition of which was publi shed in 1855 and the fourt h a nd final editi o n in 1891. 
Da wso n 's ( 1868, p. 129) subdi vision of the Carboniferous was the sa me as that later 
fo ll owed by Ro bb a nd Fletcher ( 1878) except that the strata they mapped as " Carbo ni f
ero us Conglomerate' ', were termed the " Lower Coal Mea ures" by D awson. 

Rem appi ng of the Sydney coal bas in was commenced by A . 0. Hayes in 191 7 
a nd , following hi s re signa ti o n fr o m t he Geo logical Survey, the work was completed by 
W. A . Be ll in J 92 1 ( Hayes and Bell , 1923). This work was the begi nning of a re mapping 
program of Cape Breton Is la nd that has continued to the present. The re mapping pro
gra m was necessa ry beca use of the better understa nding of Carboniferous stra ti graph y 
that resu lted from Bell' s work in ova Scoti a and because ve ry littl e was known about 
pre-Carboniferous rocks of the Island , with th e except io n of the Cambrian roc ks 
tudied by Matt hew ( 1903). 

Accessibility 

The so uthern pa rt of Baddeck map-area a nd the eas tern part of Whycocomagh 
map-a rea include part of the Bras d 'Or Lakes, with dockin g fac iliti es for ocean-going 
ships ava ilab le a t the vill age of Baddeck and Ion a . The Sydney-Truro line of th e 
Canadian Nat io na l Railways passes through the southeast corner of Whycoco mag h 
map-area. The Trans-Canada hi ghway ex tends diagonally across both map-a reas, and 
Hi ghway 19, a hard -surfaced road , fo ll ows the western edge o fWhycoco mag h rnap
area. These hi ghwa ys connect with good secondary roads, which exte nd into most 
parts of th e two map-areas. 

Industries 

The principa l indust ry is farming but many farmers depend o n ad diti onal income 
from cutting pulpwood , fishing, o r working as cas ual labo ur. 

The 1958 Trade Directo ry of the Atlantic Provinces Economic Council li sted 59 
sawmill s in the map-areas. These a re mainly small operation s, 48 of them producing 
less than 200,000 F. B.M.I per yea r. 

Gypsum is quarried by U nited States Gypsum Compa ny at Little arrows, in the 
southeast co rner of Baddeck map-a rea , which shipped 414,911 to ns in 1961. 

The to uri st ind ustry is becoming increasingly im po rtant in the viciniti es of the 
vi ll ages of Baddeck and Whycocomagh. 

The only Gaelic College in o rth America is located in the northeast part of 
Baddeck map-area , o n St. Ann s Bay. Although it is not a major indust ry in itself, it is 
a n asset to th e loca l eco no my. 

1 Feet Board Measure . 
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Baddeck and Whycocornagh Map-areas 

Phy ical Features 

The most prominent ph ysica l fea t ures in the area in ves ti ga ted a re the Cape 
Breto n Highlands, the so uthe rn end o f which is in the nort hern part of Baddeck rnap
a rea, a nd a se ries of no rtheasterl y trending upla nds. These hi ghland a reas, with a 
max imum elevat ion of 1,400 feet , a re underlain by igneous and metased ime ntary rocks . 
Between the upl a nd s a re rolling lowla nds o r wa ter basins which are underlain , for the 
most part, by Carboniferous sedimentary rocks. The upla nds when viewed fr o m a 
dista nce, prese nt a fla t, even sky line ( Pl. Tl ). They a re, however, incised by a network of 
steep-sided V-s haped valleys and the bo unda ri es betwee n upland a nd lowland usual ly 
a re sharply defined by steep slo pes. 

4 



Chapter II 

GENERAL GEOLOGY 

Cape Breto n Isla nd , ova Scot ia , is part of the Appa lachi a n Mountain System 
that ex tends from so utheastern Un ited States to ewfo undla nd. A ll peri od of the 
Pa laeozoic, with t he possible exception of the Permian , a re rep rese nted in the sedi
me ntary a nd vo lca nic rock s of the Isla nd. R oc ks presen t in Baddeck a nd Wh ycoco
mag h map-areas include Preca mbria n an d Ca mbri a n sedi menta ry a nd vo lcan ic 
rocks , granitic rocks , lowermost Mississ ippia n volcanic a nd sedi mentary rocks, and 
Mi ssissippian a nd Pennsylva ni a n sedi menta ry rocks. Ca rbonife rous rocks a re area ll y 
most important , fo r they underlie approx imately two-t hirds of the la nd area. 

Precambrian-George River Group 

Geologists who have worked in Cape Breto n Island during the las t 30 yea rs have 
included in the George Ri ve r Group a ll un fossi liferous metasedimentary rock s that 
co nta in c rysta lline limestone (Guernsey, 1928 ; Norman , 1935 ; Bell and Goranson , 
1938 ; Ferguson a nd Weeks, 1950 ; W ee ks, 1954 ; Kelley, 1957, a a nd b). 

H o neyma n ( 1872, p. 196) introd uced the term G eorge Rive r 'se ri es ' to a pply to a 
gro up of rock s exposed a lo ng George Ri ve r, near St. Andrews Channel. H owever , 
Fletcher ( 1877) was the first geo logist to give a deta il ed description of G eorge Ri ver 
rocks. He mapped the crysta lline limestone a nd dolomite " .. . inte rstratified wit h 
fe lsite. syenite l , d io rite, mica sc hist , qua rtzite , a nd q uartzose conglo merate" as George 
Ri ve r Limestone (Fletcher, 1877). From hi s description of the a reas tra ve rsed there is 
no do ubt tha t he was referring to the same roc ks as H o neyman . 

G uern sey ( 1928) used the term Geo rge River 'series' to describe a gro up of rocks 
tha t include a vo lca nic member, a limesto ne member, and a quartzite- greywacke 
member. H e wa not able to map the three members sepa ra tel y, but interp reted the 
volcanic member as o ldest and the quartzi te greywacke member as youngest. Bell and 
Goranson ( I 938a), in the type a rea , recogni zed two subdi visio ns of George Ri ve r strata 
consi sting of a carbonate member a nd a qua rt zite- schi st- gneiss member. They 
interpreted the ca rbo na te member as bei ng the yo unger o f the two. Neithe r of these 
in vest iga tions suppli ed co ne I usive evidence fo r d ividing the George Ri ve r Group, whi ch 
is not s urpri sing when the structura l co mplexities of the gro up are considered. 

IThe word syenite, as used in earl y re ports of the Geologica l Survey, in di cates a rock composed 
principally o f feld spar, ho rnblende, and qu art z. 
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General Geology 

Except fo r a reas a ro und George R iver, a nd in Whycocomagh map-a rea around 
Marble Mountain , Dun ak in , a nd East McPh ai l Brook, crysta lline limesto ne is a minor 
com po nent of those schi stose a nd gneissic rock s t hat have been included in t he 
George Ri ve r Group by a ll recent workers in the so uthern part of Cape Breton 
f sland. More commonl y, large areas underlain by metasedi mentary rocks are included 
in the George Ri ver Group o n the basis of o ne or two wide ly spaced beds of marble 
or ska rn . 

Di stributi o n 

R ocks included in the George River Gro up occur in the upland a reas where they 
a re always a sociated with gran itic rocks. The gra niti c rocks commonly conta in 
multi-sized inclusions o f George River st ra ta near the contacts of the g ra nite a nd 
George Ri ve r Group. Scattered o utcro ps of gra nit ic rocks, miles fr om a reas underla in 
by George Ri ver Group strata, co nta in inclusio ns of George Ri ver type rocks. 

Lit hology 

Rocks in the George River Group co nsist chiefl y of quartzo-feldspathic a nd 
micaceous-quartz rocks, co mmo nl y referred to as sch istose quartzites , se ri ci te schists, 
q uartzites, q uartzose metasedimentary rocks, a nd li mestone a nd dolomite. Limestone, 
dolostone , and quartzite loca ll y constitute a high percentage of the rocks present in 
the gro up. H ornfe lsic or baked shales are common in the a rea mapped as George 
Rive r Group in the Boi sda le Hill s a nd immed iate ly to the west, nea r St. Andrews 
C hannel. The o nl y reason fo r including the rocks of these two areas in the George 
River Group was the presence oflimesto ne i n that part of the Boisda le Hill s mapped 
by Weeks ( 1954, p. 9). H o rnbl ende schi sts a re present at intervals in the metasedimen
tary rocks a nd may rep resent meta morphosed volca nic fl ows o r sill-lik e masses 
(Nea le, 1964b). No primary feat ures i n these rocks a re known . 

Volca ni c roc ks may be more com mo n in G eorge River Group strata than the 
author recognized. Some highl y shea red volcanic rocks in Baddeck map-area closely 
resemble some sheared type of metased i menta ry rocks of the George River Group. 
lt is unlikely, however, that vo lca ni c rocks fo rm a d isti nct unit within the metasedi
mentary rocks o f the George River Group, or o lder th a n them . The mineral assem
blage of the metamorphic rocks examined in thin sectio n suggests that most , if not a ll , 
of the rocks mapped as George River Group in the two map-areas be long to the 
green chist fac ies of Fyfe, et al. (1958). 

Although insuffici ent work has been do ne to indica te the meta morphic zones o n 

the accompa nying geologica l maps (in pocket) , it appea rs that within the greenschist 

fac ies a ll three subfac ies described by Fyfe, et al. (1958, p. 2 18) are present. These are 
the quartz- albite- muscovite- ch lorite (c hl o rite zone) , the quartz- a lbite- epidote-biotite 

(biotite zone) , and the quartz- a lbite- epid ote- a lma ndine s ubfacies (low-grade portion 

of the a lmandine zone) . 

The most common rock types prese nt in the two ma p-areas a re q uartzo-feldspathic 
assem blages a nd these grade into re la tively p ure quart zites a nd se ricite- qua rtz schi sts. 
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Baddeck and Whycocomagh l\ lap-areas 

The q ua rtzo-feldspathic rocks most com monl y conta in se ri cite , muscovite , chlorite, 
biotite , qua rtz, albite, a nd ep idote. The fe ldspa r is kaolini zed o r ser iciti zed in varying 
degrees. Quartz-free schi sts a nd gneisses , co nsist in g predo minantly of hor nblende , 
a lbite , a nd ep idote with minor le ucoxe ne, suggest t hat so me of t hese roc ks were 
probably ca lcareo us sha les wit hin bas ic ft ows or sill s, whe reas othe rs, now consistin g 
mai nl y of 50- 60 pe r ce nt hornblende a nd 30 per cent turbid feldspar, pro bably 
rep rese nt ft ows or sill s. 

The limestone va ries fr o m relat ive ly unaltered rock with no react ion between the 

few fresh g rains of silicate mineral s and the ca rbonate to rocks consisting mainl y of 
ca lcium a nd magnes ium sili ca te minera ls. R ocks of the lat ter type a re best deve lo ped 
a long East McPha il Brook a nd the form er aro und Marble Mountain a nd Dunakin . 

Quartzite is o f local importance in the sma ll ' fin ge r-like ' area mapped as George Ri ver 
Group immediately west of Christopher McLeod Brook , nea r the no rtheastern 
bo unda ry o f Baddeck ma p-area. 

Origin a nd Age 

Beca use of structural complexit ies and insufficien t stra ti graphic control , the true 
succession of the G eorge Ri ve r Group [s unkn own . Th e gro up is predominantly, if 
not who ll y, a sedime ntary unit , a lthough rocks of poss ible vo lca nic o ri gin have bee n 
described ( Fletcher, 1877; Guernsey, 1928; F erguso n and Wee ks, 1950). Fl etcher 
( 1877 , p. l 2F) stated tha t the I imes to nes were a lways de pos ited o n " Ja mi na ted fe lsites" . 
Thi statement poss ibl y led Guernsey (1928, p. 53C) to co ncl ude that the vo lcan ic rocks 
o n North M o unta in we re part of the G eorge River Gro up a nd hence , the o ldes t rocks 
of that a rea. However, later wo rk by Bell a nd Go ra nso n ( 1938a), Hutchin son ( 1952) , 
a nd Wee ks ( 1954) showed that a ll the "felsites" desc ribed by Fletcher, around the 
type a rea of the G eorge Ri ve r Group, a re actually younger tha n the George Ri ver 
Group. Bell and G o ran so n ( I 938a) did not me nti o n volcanic roc ks wit hin the G eorge 
River Group. 

H oneyman ( 1872) considered the 'sye nite ' to be part of the Geo rge Ri ve r Group, 
a nd to have resulted from meta mo rphi sm of the sedimentary rocks. H e classified the 

G eorge River Group as Siluri a n a nd " .. . a co unterpart of th e metam orphic, syeni te , 
erpentine , a nd calcite , o f Ari saig, N ova Scotia" (p. 193). 

Fletche r ( 1877) class ifi ed the G eorge Ri ver Limestone as Preca mbrian a nd the 
'syenite' as pa rt of the success ion of gneisses a nd other feld spat hi c rocks , older than 

the G eorge Ri ver Limesto ne. Thi s older sequence included felsites that have since 
been included by Weeks ( 1954) in the Proterozoic Fourchu Group and the Cambrian 

Bourin ot G ro up. 

D es pite the age problems presented by some of the vo lca nic rock s o ri gina ll y 

mapped as G eorge Ri ver Group, the gro up as a wh ole, at least in the type a rea, is 
most proba bl y Preca mbri a n. As first poi nted o ut by M a tthew ( 1903) a nd la te r by 
Hutchin so n ( 1952, p. 6), the G eorge River Gro up is unconfo rma bl y ove rl a in by Middl e 
Cambri an vo lca ni c and sedime nta ry rocks. Lowe r Ca mbri a n st rat a that o utcrop a few 
mil es east of this co ntact differ grea tl y from G eo rge Ri ve r rocks . 
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General Geolo~y 

Precambrian(?) Volcanic Rocks 

Rocks that have been mapped as Preca mbri a n(?) vo lca nic rocks may be co rre
la tive with the Fo urch u Group ofsout heast Cape Breto n Jsland (Weeks , 1954) or t hey 
may be a unit of t he George River Group. Volcanic rocks we re reported from the 
George River Group of orth Mountain (G uernsey, 1928) , but they are present only 
in minor amoun ts and are not a mappa ble un it. A lso , eale (1963b) included 1n 
questionable George R ive r Gro up min o r basic m etavoJca ni c rocks . 

D istribu tion 

Rocks t hat have been mapped as Preca mbria n(?) vo lcanic rocks are located at 
t he so uthern e nd of the Cape Breton H ig hl a nds, in the no rthwest pa rt of Baddeck 
ma p-a rea. 

Lithology 

The volca nic rocks nea r the so uthern end of the Cape Breto n Hi gh la nds in 
Baddeck map-a rea we re fo und to be hi ghl y altered, intermedia te to acidic va ri eties, 
o n the bas is of poor determin a ti o ns of feld spar co rn posi ti on a nd gene ra I appeara nce ; 
precise determina ti ons could not be made. 1 n general these rocks contain co nsiderable 
sericite , c hl o rite, and ep id ote as a lte ra ti on products. P o rph yriti c varieties commonl y 
have a poor ly defined to we ll -defined trac hytic texture whereas othe rs show n o 
in d icat ion of flowage ; so me may even be intrusive rocks. T he phenocrysts are all 
plagioclase. Amygdules were no ted in severa l thin secti ons : in o ne they were pre
s umably microcrystalline quartz a nd se ri cite ; in a nother, t hey co nsisted ofepidote and 
c hl or ite and were deformed. The groundmass was ge nera ll y too we ll masked by 
c hl orite or sericite or too fine gra ined to determine its compositio n, alt hough microlites 
of feldspa r were common. Tuffaceous rocks are fairly common ; they appear to be 
mixed lithic-c rysta l l uffs. Quartz, a lthough co mm on in some thin secti o ns, was in 
ge ne ra l rare. 

Age 

The age of t he vo lcan ic rocks in the northern part of Baddeck map-area is 
unce rtai n. Their co rrela ti o n wit h the Fourchu Group is based o n a vag ue lithological 
simil a rit y to that gro up. Jf th ey a re equi va lent to part o f the Fourchu Group, they 
wo uld be of Late Preca mbria n or Early Cambrian age. 

Cambrian 

R ocks now known to be of Cambrian age were firs t delimited in Cape Breton 
[sla nd by Hugh Fletcher in 1874 a nd we re later described by him in the fol lowing 
Reports of Progress of the Geological Survey : 1875- 76, pages 389 to 393: 1876- 77, 
pages 428 to 437 ; a nd 1877- 78 . pages 11 F to I 6F. The rocks were described by Fletcher 
a Lower Silurian because , at that time , the Cambrian h ad not been full y recognized 
in A meri ca as a syste m se parate from the Lower Si luri a n a nd with a distinctive fa una. 
Fletcher later recogn ized these strata as Cambrian and the fa una a nd stratigraphy 
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Baddeck and Whycocomagh Map-areas 

were subsequently studied by Matthew (1903) and Hutchinson ( 1952). Week s (1954) , 
on the basis ofHutchinson's work , correlated rocks in eastern Cape Breton Island with 
the Camb ri an that had formerly been mapped as Precambrian. 

Distribution 

Middle Cambrian rocks outcrop in the so utheastern corner of Baddeck map-area 
in a synclina l structure that is faulted a long part of its eastern edge. Lower and Upper 
Cambrian rocks do not outcrop in Baddeck map-area, and no Cambrian rocks are 
present in Whycocomagh map-area . 

Lithology 

Middle Cambrian rocks incl ude tuff, flow breccia , amygdalo idal basa lt, andesite , 
spilite, greywacke, quartzite , sandstone, sha le, a nd rarely conglomerate (Weeks , 1954). 
The sedimentary rocks are fossi life ro us. The contacts of Cambrian st rata with graniti c 
rocks are not exposed in the map-area, but Hutchin son (1952, p. 9) maintained that t he 
grani tic rocks are int rusive into the Cambrian strata along the same structure. 

An interesting aspect of these rock is their lack of well-developed seconda ry 
fo liation on a regional sca le. These rocks have supposed ly been involved in the 
Tacon ic and Acadian orogen ies, both of which may have been accompanied by gran itic 
intrusions. They are , however, common ly less altered than some Mississippian rocks 
in so utheastern Cape Breton Tsla nd and in Guysborough cou nt y on the mainland, 
which were in volved in the deformation only near the end of the Palaeozoic (see 
tectonic map, Neale, et al., 1961). Cambrian rocks of t he Ind ia n River basin can be 
fo ll owed along strike northeast of Baddeck map-area. At St. Andrews Channel cleav
age is well developed in the sha le and siltstone. Detailed descriptions of Cambrian 
stratigraphy a nd geologica l history in Cape Breton Island have been given by 
Hutchinson (1952) and Weeks ( 1954). 

Age 

Hutchinson's (1952) work on Cambrian trilobites of Cape Breton Island has 
demonstrated that eight palaeontological zones are represented in the rocks of the 
Island. These eight zones range from late Early Cambrian to latest Cambrian. ln the 
lndian River va ll ey, the age of Cambrian rocks ranges from Middle Cambrian to latest 
Cambri an, but rocks in the part of the valley that lies in Baddeck map-area arc limited 
to Middle Cambrian. 

Granitic Rocks 

Granitic rocks are widesp read in the upland a reas and range in composition from 
granite to gab bro. Jn Lake Ainslie map-area, which is west of Bad deck and north of 
Whycocomagh map-areas , Norma n ( 1935, p. I !)interpreted the granitic rocks (granite 
to diorite) as differentiates of one magma. East and southeast of Baddeck map-area , 
Weeks ( 1954) and Bell and Goranson ( 1938) a lso assigned the granitic rocks to a single 
period of intrusion. Crosscutting relationships suggest that the order of intrusion 
followed the order of increasi ng silicity. Except for so me dioritic or 'diabasic' dyke 
rocks , granite is the yo ungest 'intrusive' rock in the map-area. 
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Ge n eral G eology 

Di stri butio n 

Gran itic rocks occ ur in a ll t he upla nd pa rts of the two map-areas. Un li ke oth er 
o utcrops, whic h are ma inl y li mi ted to strea m va ll eys, t he gra niti c rocks also co m mo nl y 
outcrop in t he in te rst rea m areas. 

Lith o logy 

T he gra niti c rocks a re hi ghl y va ri a ble in co m pos iti o n a nd may grade in a sin gle 
o utcro p fr o m gra ni te to di o rite. Rocks ma pped as qua rt z mo nzo nite, gra nodi o rite, 
a nd min o r granite a nd mo nzo nite (map-unit 5 o n the geo logica l ma ps in pocket) a re 
ma inl y pinki sh grey to li ght browni sh g rey, medium-grained rocks. Their co mpos iti o n 
is co mmo nl y 20- 40 per ce nt qua rt z, 20- 45 pe r cent po tas h feld spa r (ge ne ral ly micro 
cline), a nd 25- 50 per cent plagioc lase (most co mmo nl y a sodi c vari ety, bu t in some 
speci mens as ca lcic as An 30). T hese rocks as see n in thin secti o n co m mon ly show shea r
ing a nd gra nul at io n around gra in bo unda ri es. T wo thin sec ti o ns of roc ks fr o m nea r 
t he northern bo unda ry o ft he sma l I g ra nodi o rit e bod y so uth wes t of Blue Mill s show the 
roc ks to be who ll y ca taclas ti c. Thi s is t he basis for t he fa ul t contact. 

The sma ll a rea o f g ranite a bo ut a mil e no rth of Crowdis M o untai n in Baddeck 
map-a rea is a fin e-grained microgra phi c granite. The gra nite co nsists o f a rni crographic 
intergrowth o f potas h fe ldspa r, a lbite, a nd qua rtz, surro undin g phenoc rysts o f a lte red 
a l bite a nd a few gra ins o f hi ghl y st ra ined qua rt z as much as 1.5 mm long. The gran ite 
includes min o r a mo un ts o f bi o ti te. c hl o rite a fte r bioti te , ilmenite, magnetite (pa rtl y 
de rived fro m the a lteration ofbi o tite), a nd le ucoxene. P lagioclase twins are co mmo nl y 
be nt a nd th e g ra ni te is in part fo li a ted a nd shea red. ea r its northern con tact, the 
gra nite alo ng Leona rd M cLeod Brook a lte rn a tes wit h rn etased imenta ry roc ks that 
show va rying degrees of fe ldspa thi zation. The fo li a ti on is para ll e l with t ha t in the 
metasedi menta ry rock s, a nd t he fo li a ted g ra nite may have res ulted fro m metasoma ti sm 
of se lecti ve laye rs o f the metasedimenta ry roc ks. lt is also poss ible that the granite is 
o lde r tha n the ma in qua rt z mo nzo nite preva le nt throug ho ut t he two map-a reas . 

The d io riti c ph ases a re pro bab ly the o ldes t intrusive rocks, as indica ted b y cross
c uttin g relat io nships. They range in co mpos iti o n from gra nodio rite to di orite a nd 
d is pl ay va ri o us hues o f grey. The g ra nod io rites are co mmo nl y 10- 25 per ce nt qua rtz. 
50- 75 pe r cent plagioclase (A n 10_:w), 5- 15 pe r cent potas h fe ldspar, as much as JO 
pe r ce nt b ioti te a nd 20 p er ce nt ho rnbl ende, a nd mino r c hl o ri te a nd ep idote. Syenodio
ri te is of simila r co m posit io n but has less quartz tha n t he gra nod io rite. The quartz 
d io rite a nd di o rite phases co mm o nl y co nta in as much as 25 per cent quartz, 50- 90 
pe r cent pl ag ioclase (An 30_50), a nd as much as 25 per ce nt ho rnble nde a nd 20 per cent 
biot ite. They conta in mino r a mo un ts o f epid ote, c hlorite, seric ite. a nd ca lcite. Comm o n 
accesso ry minera ls a re sphe ne, a pa tite, he ma tite, and magneti te. The granodi o ri te
di o ri te rocks a re wea kl y to st ro ngly se ri citi zed and a few sa mples a ppea r to be st ro ngly 
sa ussuriti zed . A ltera ti o n in t hese roc ks is so mewha t irregul a r in di st ributi o n , h owever , 
fo r so me speci me ns show re la ti ve ly una lte red plagioc lase g ra ins associa ted wit h 
st ro ngly a lte red g rai ns. 

Gneiss ic roc ks in t ima tely associa ted wi th bot h the gra nod io ri te-di o ri te a nd 
George Ri ve r Gro up rocks are proba bl y in pa rt rec rysta llized G eorge Ri ve r sedi
me nta ry roc ks a nd in pa rt intrusive phases o f the gran odi o ri te-di o rite roc ks. Bo th 
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Baddeck a nd Wh ycocomag h Map-ar eas 

biotite a nd biotite- hornb le nde types o f gneisses are common. lnjection of pin kish 
qua rtz mo nzonite into the biot ite and hornblende gneisses and George River Group 
rocks has produced hybrid types of g neiss. In so me a reas , because of sca rcity of 
o utcrop o r beca use of the hybrid nat ure of some of the rocks , the gra niti c and meta 
sedime ntary rocks have been gro uped as o ne map-unit. 

Age 

Hayes a nd Bell ( 1923, p. 54) in Syd ney map-area assigned a Palaeozoic age to the 
gra nitic rocks. Later Bel I a nd G o ra nson ( I 938a) mapped them as being olde r than 
the Cambrian rocks . Weeks ( 1947) :first inte r preted the granitic rocks in so utheastern 
Cape Breto n Island as post-Cambrian , pre-Carbonifero us; later ( 1954) he assigned 
them to the late Lower o r ea rl y Middle Devon ian . 

T he o nl y fossilifero us rocks cut by gran itic rocks in Cape Breton Jsland a re 
Middl e Cambrian st rata of Syd ney a nd Gaba rus map-areas (Weeks, 1954, p. 68 ; 
Hu tchinson , J 952, p. 6). The sugges ti o n that the gra nit ic rocks are D evonian is based 
in part o n their c rosscuttin g rela tio nships to strata designated Middle Rive r Group 
(Weeks, 1954, p. 68) . However, as t he Silurian age of the Middl e Ri ver Gro up is based 
on the crosscutting relat ions hip of the gra ni t ic rocks (Weeks , 1954, p. 62) , it is 
ap parent that the premi se for a D evonian age for the gra niti c rocks rests on a te nuous 
basis. 

Because no st ructural break ex ists between Cambrian a nd Lower Ordovician 
rocks (Hutchinso n, 1952, p. 29), t he gra nitic rocks that c ut Middle Cambrian beds are 
p robably post-earliest Ordovic ia n. Also, gra nitic pebbles are included in the Middle 
Devo ni a n McAdam Lake Formation (W ee ks, 1954, p . 68). Therefore , the age of at 
least so me of the gra ni tic rocks is probably post-earliest Ordovic ian a nd pre-Middle 
Devonian. 

ln Baddeck a nd Whycoco mag h map-a reas there is no st ratigraph ic evide nce to 
further limit the age of the gra niti c rocks suggested above. ]t is a lso possible that 
mo re t ha n o ne age of granite is present , because conflicting ages have been fo und 
fo r g ra niti c rocks of Cape Breto n Isla nd , as d iscussed below. Five gra nite sa m ples 
from Cape Breto n lsland have been dated isoto pical ly at the M assac husetts In stitute 
of Techn o logy (Fairbairn , et al., 1960) . Samples from F ra mboise , in the so ut heaste rn 
part of Cape Breto n Isla nd , a nd from Bl ack Brook , in t he northern part , were da ted 
at 365 milli o n yea rs. A sa mple fr o m MacKe nzie R iver, a lso in no rthern Cape Breto n 
l s la nd , was dated at 400 mill ion years. A sample from the Boisda le Hill s, half a mile 
east of t he easte rn boundary of Baddeck map-a rea , was dated at 500 mil li o n yea rs, as 
was a n in ferior sample from K elly Cove, at the nort heast end of Kell y M o un ta in . 

lf t he gra nite dates li sted above approxima te their ages of intrusion, at least two 
ages of gra nite are prese nt o n Cape Breto n Island , one perhaps associated with the 
Taconic oroge ny, the ot her wi th t he Acadia n o roge ny. The 500 milli o n year age fo r the 
Bo isda le Hi ll s granite is impo rta nt because it establi shes the minimum age o f 500 
million years for earli est Ordovician rocks , as pointed o ut by H o lmes ( 1959, p. 194) 
a nd Kulp ( 1961 , p. 1112). 
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Genera l Geology 

Mississ ippian Sedimentary and Volcanic Rocks1 

Sedimentary a nd volca nic rocks occur strat igraphica ll y be low the Mi ss issippian 
Horto n Group in parts of weste rn a nd north western Cape Breto n Island. They 
represent the first deposits to fo ll ow the Acadian o roge ny in t hi s part of the Island 
a nd their tectonic environment is si mila r to that of the H o rton Group. They differ 
from the lowe r pa rt of the H o rton Group on ly by the presence of vo lcanic rocks ; 
the sedimentary rocks of the sedimentary- volca nic sequence a re indistingui shable 
from Ho rton Gro up rocks. They probably will be included in the H orton Group. 

Dist ributi on 

The sedimentary and volcan ic rocks occur in two sma ll areas, one near the 
weste rn boundary of Baddeck map-a rea, the othe r i n the so uthwest corner of 
Whycocomagh map-a rea. Recent work has shown that they a lso occur intermittentl y 
fro m the Strait of Ca nso a rea to Cape St. Law rence i n northern Cape Breton Island 
( Ke ll ey, in Lord a nd Jenness, 196 1; K e ll ey, in Caley, et al. , 1962 ; Nea le, l 963b, 1964b). 

Lithol ogy 

Within Baddeck map-a rea , the sedimenta ry a nd vo lca ni c rock s consist of reddish 
grey co nglomerate, sandsto ne, a nd a mygda lo idal and vesic ular andesite. ln other parts 
of the belt t he sequence has been worked out by Mackasey (1963). The base of the 
seq uence commo nl y consists of conglo merate with minor sandsto ne to si ltsto ne, 
followed by a thick seq uence of a ndesite fl ows, a nd co mm only topped by conglom
era te , sa ndstone , a nd rhyolite . The un it is 800 to 1,500 feet thick. 

Origin a nd Age 

T he st rata we re appa rentl y deposited in a cont inental environ ment as indicated 
by the lens- like co nglomerate beds and the presence of foss il spores in the sa ndsto ne 
commonl y fou nd at the base of t hese strata. 

T he fo ll owing spo res were o bta ined from sa ndstone at t he base of the vo lca nic-
sedi men tary section along F isset Brook in the Cheticarnp area . 

Leiotriletes sp. 
Cala1110spora sp. 
P1111ctatisporites spp. 
Gra1111/atispori1es sp. 
Cyclogra11 isporites s pp. 
Apiculatasporites sp. 
£11dospori1es sp. 
Gra11dispora spp. 
Perotrilites spp. 
Reticu/at isporites spp. 
Co11vo/11tispora sp. 
Phyllo thecotriletes sp . 
cf. Aca111/zotriletes spp. 
cf. Chaeto;phaerites sp. 
Hystricosporites sp. 

----
!Subsequent lo comp letion of thi s report these rocks have been included in the Horton Group and 

designated the Fisset Brook Formation. (See Kelley, G. and Mac kasey , 0. : Basa l Miss iss ippi an vo lca nic 
rock s in Cape Breton Island, Ceo /. S111·v. Ca11., Paper 64-34, 1965.) 
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Ba rss in a repo rt to the author co mmented as follows : 
The spores in the assemblages are fragmenta ry with some we ll preserved specimens. 

Only gener ic identifications were attempted , but comparison of the better preserved specimens 
with specimens from other samples from ova Scotia and New Brunswick indicate a lowermost 
Miss issippian age fo r the sam ple. The presence of the genus Hyst ricosporites gives some 
suggestion of compariso n with samples from the Memramcook Formation of New Brunswick, 
which has been dated as late Devonia n (Report Fl -1 3-1 962-DCM ). 

A Mi ss iss ippian age therefore appea rs like ly, with a s li g ht p oss ib ility t hat the 
age might be late D evo nian. 

Mississippian Sedimentary Rocks 

M iss iss i ppia n sedimentary rock s in t he Maritime Prov inces have most commonl y 

been divided into three gro ups: the Lower Mississippian H orton Gro up and the 
Upper Mi ss issi ppi a n Windsor a nd Can so Groups. The term 'Ca n so Gro up' will not be 
used in thi s report except for re fere nce purposes , because its past usage has age 
co nn o ta tion s t ha t sho uld be avo ided in a rock-stratigraphic term . Use of the term 
' Mabou Formation ' (Norman , 1935, p . 43) avoids thi s diffi culty. The M a bo u Forma
t ion contain s a ll stra ta in the map-a reas previously ass igned to o r co rre lated with 
the Ca nso Group, plus additi o na l strata that would be rest ri c ted fr o m the Can so 
Gro up beca use of their age. 

Miss issippian sediments of Cape Breton I sla nd were deposited on the eastern 
edge o r a large basin that intermittently m ay have occ upied many thousands or 
sq uare miles of eastern Canada . Parts of t he Mississ ippian basin were inte rrupted by 

landmasses a t vario us times. These la ndmasses were probably rid ges that trend 
para ll el with the northeast regiona l str ucture . L ocalized fo lding a nd fau lting accom
panied depositi o n of the Mi ss iss ippi a n so that both co nfo rma ble a nd unconfo rm
ab le contacts ex ist between the three groups. L oca l fo ldin g a nd fa ultin g al so res ulted 
in the occurrence of eros io n simulta neo usly with nearby depos iti o n. 

Di st ribution 

The upl a nd areas of Cape Breton Is land a re a ll flanked by Mi ss issi ppian rocks 
exce pt near the Mabo u Highlands o r in places where faultin g ha resulted in placing 
Pennsy lva ni a n strata in j uxtapos itio n to pre-Ca rbonifero us rocks. Mi ssissippian 
sedimenta ry rocks underlie a bout 400 square miles in the two map-areas a nd probably 
a n additi o na l 200 squa re miles beneat h Bras d 'Or Lake. 

Lithology 

The L ower Mississ ippi an H o rt on Group consists of co nglomerate, arkosic sa nd
sto ne, sandsto ne, si ltstone, shale , a nd mi no r Ii mestone. The Upper Mi ss iss ippian 
Windsor Group consists of si ltsto ne, sha le, sa ndstone , Ii mes tone , gypsum , anhydrite. 
a nd sa lt in the central part of the bas in , a nd conglo mera te , sa ndstone, siltstone , 
limesto ne, a nd poss ibly some gy p um in marginal areas o f the basin . Th e ch iefly 
U pper Mi ss issippian Mabo u F o rma ti o n co nsis ts of fine-grain ed si ltsto ne, sa ndstone . 
a nd min o r limestone, which probably refl ect a cessatio n o f the tectonic acti vit y that 
accompanied depos ition of ea rli er Mississippian sediments . 
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General Geology 

Origin and Age 

Lower Mississippian rock s of the H o rt o n Group are probably continental in 
or igin. as sugges ted by the presence of a terrestrial flora a nd the lac k of marine 
fossils. Uppe r Mi ss issippian rocks of the Windso r Group are chiefly marine as 
indicated by t he nume ro us marine fo ss ils found in Windsor limestones. The Mabo u 
Fo rmati on may be marine in pa rt , but is mainl y no n-marine a s is ind ica ted by the 
contained fl o ra a nd fauna. 

M o re detai led information on the origin and age of Mi ss iss ippi a n strat a will 
be give n in the fo ll owing two chapters. Their age has , in ge nera l, been well esta bli shed 
by fossil s . 

Pennsylvanian 

Pennsylva ni a n rocks in eastern Canada have been divided into three groups 
and , as in ear li er peri ods, the co ntained fauna a nd fl ora are m o re eas il y correlated 
with European fossils than with o rth American . The oldest group is the Ri ve rsda le, 
the medial is the Cumberland , a nd the yo un gest is the Pictou . Jn the map-a re as, 
Pe nn sy lva ni a n rocks are rep resented by th e upper part of the Mabo u Formati o n a t 
Ma ple Brook and by the Picto u Group rocks on Boul a rderie I sland. The Mabou 
Formation whic h is chiefly Mi ss issippian , will be discussed in the chapter en titl ed 
"Upper Mississ ippian Stratigraphy." 

Di str ibuti o n 

Penn sy lva nia n strata occur o n Boularde ri e Tsland in the northeaste rn part of 
Baddeck map-area. H oweve r, t he regiona l distribution , thickness, and att itudes of 
Pe nnsy lva nia n strata suggest th at most or Cape Breto n Isla nd , except possibly part 
of the Cape Breton Hi ghlands, was covered by P enn sylvanian rocks at the end of thi s 
period. 

Lithology 

Penn sylva nia n rocks o n Bo ul a rd eri e Tsla nd are sandsto ne, grit , conglomerate. 
and minor fresh-water limestone. A few, thin, unecono mica l coa l seams have been 
reported on the so uthern pa rt or the is la nd , but th ese a re tratigra ph ica ll y minor. 
Coa l sea ms are economi ca ll y impo rtant on the no rtheastern e nd o f Boularderi e Island , 
beyond the li mits or the map-area. 

Origi n a nd Age 

Pennsy lva ni a n sed ime nta ry roc ks of Cape Breton I sland have been described by 
Hayes and Bell ( 1923, p . 56) as Aood-pl a in de posits in a progressively subsi ding, 
a ncient ri ver va ll ey. Their main lines of evide nce a re as follows: ( I) marine fossi ls 
are lacking ; (2) each seam is under lain by, and ge netica ll y co nnected wit h , an a ncient 
so il in t he fo rm of a n underc lay; (3) crossbedded sa ndstones a re channelled into 
under lyi ng sha les and coa l beds; (4) mud-cracked and rai n-pitted shales are common : 
(5) ra pid la tera l a nd vert ical lith o logica l changes commonly ta ke place. These points , 
p lus t he fact that the stra tigraphic inte rva l between the coal sea ms is fai rl y uniform . 
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suggest a depos iti o nal hi sto ry in vo lvin g plains, but a Auvi a l pl a in fit s th e facts as we ll 
as a flo od plain . Haites ( 195 1, pp. 329, 33 1- 332) fo ll owed Hayes a nd Bell and stated 
that a Aood-pl a in environment best explain s so me of the sedi mentary reatures in 
the coa l sea ms a nd associated sediments. 

The stratigrap hy a nd foss il fl ora of Pe nnsy lva nia n rocks in ova Scotia have 
been ca refull y s tudied by W . A . Be ll. Before Bell 's work, which commenced in 1911 , 
Pe nn sy lva nian strata in N ova Scotia had a threefo ld di visio n based o n the assu mpti on 
that the coa l beds were a ll t he same age . The rocks below the coa l-bea rin g stra ta we re 
ca ll ed " Mill sto ne Grit", a nd th ose a bove we re refer red to as "Upper Coal M easures. " 
The coa l- beari ng stra ta we re the " Prod uctive Coal M eas ures ." Bel I's fossi I fl ora st udi es 
have sho wn that Pen nsy lvania n rocks are correlative wi th seve ra l zones of the 
E uropean Upper Carboniferous : West phalian A , B, C , a nd D . The Wes tp ha li an B 
zo ne is ap pa re ntly missi ng on Cape Breton Tsla nd . A ll zones contain " Product ive 
Coal M easures" at som e loca lit y i n Nova Scoti a. a nd in Cape Breto n l sland coal is 
mined rro m sea ms in roc ks o f W estpha lian A , C , a nd D . Bell ass ig ned the rocks or 
Bo ularderie I sland ma inly to Westpha li a n C. 

F o r a co mplete di scussion of the foss il flora of Pennsylva nian rocks o f Cape 
Breton I sla nd , t he reader is refe rred to BeJJ 's re po rt s ( 1938, I 944). 
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Chapter Ill 

LOWER MISSISSIPPIAN STRATIGRAPHY 

For a proper understanding of Mi ssissippi a n rocks in the Baddeck a nd Why
coco magh map-areas it is necessa ry to di scuss Mi ssiss ippia n rocks in other pa rts of 
Cape Breton I sland . Central Cape Breton I sla nd , which will common ly be mentioned , 
re fers to t hat part of the fs la nd between no rth la titudes 45°45 ' and 46° 15' (Fig. 4) . 
Lowe r Mi ssissippian rocks o f Cape Breton Island are mainl y a conformable sequence 
of co ntine nta l sedimentary rocks t ha t rest unconformably o n o lder rocks. There are 
severa l a reas in ce ntral Cape Breton I sland where the basa l part of the Mi sissippian 
section includes vo lca nic rocks. These were described in the previous chapter!. All 
Lower Mi ss iss ippian rock s on the ova Scotian main land have been included in the 
H orton Group. 

Horton Group 

The name for the Horto n Group is derived from the type loca lity near Horton 
Bluffs , north of Windsor, ova Scotia . Be ll (1929) in the type area divided the Horton 
Group in to a lower H orto n Bluff Formati o n a nd an upper Cheverie Formati o n. 
These two formatio ns have not been mapped separately in Wolfville map-area 
(Crosby, 1952) , which includes the type secti o n, o r in the adjo ining map-a reas to the 
east a nd nort heast (Steve nson , 1957 ; Weeks, 1948). H owever, the H orton Group as 
a who le is traceable across the ma inland of Nova Scotia to Cape Breto n l sland. At 
th e Strait of Can so , which se parates mainland Nova Scot ia from Cape Breton l s land , 
a fre sh-water limesto ne in the H orto n Group is on strike with a similar limestone 
o n Cape Breto n Is la nd , a mile dista nt (Weeks, pe rsonal comm unicatio n) , indicating 
the co ntinuity of the gro up across t he st rait. 

Di st ribution and Thickness 

The di stributi o n o f the H orton Group in t he two ma p-areas is shown o n the 
geo log ica l maps (in pocket). The pre-Ca rbo nife rous highlands were probably ori ginally 
cove red by H o rto n sediments. The isopach map (Fig. I) shows the o ri gina l thi ckness 
of the H orton Gro up over a la rge part of Ca pe Breto n Tsla nd at the time o f the 
beginning of Windsor sedimentation. This map is an interpretation of thickness 
based o n fo urtee n surface secti o ns: fi ve of th e fou rteen we re meas ured ; the other 

1Subsequcnt to the completion of thi s Memoir these rocks we re included in the H orto n Group and 
their stratigrap hy desc ribed . See Kelley, D . G . and Mackasey, W. 0 ., Basa l Mississippian volcanic rocks 
in Cape Breton Island , N .S.; Ceo/. Sur v. Can., Paper 64-34 ( 1965). 
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Lower Mississippian Stratigraphy 

nine were calculated from the numerous att itudes in the genera l a rea of the recorded 
points. The i opach lines we re spaced at equal interval s between the recorded sections. 
The trends of the isopach Ii nes were chiefly interpreted from the geo logica l maps of the 
area that indicate the direction s in which Horton units show con iste ncies and 
var iations in thickness. 

Horto n Group rocks of Lake Ains lie map-area have not been contoured on the 
isopach map (Fig. I) beca use total thicknesses are not availab le. An examination of 
the geologica l map of the Lake Ainsl ie area (Norman , 1935) suggests that an ap
proximate thickness of the Horton Group cou ld be obtained along the east side of 
Lake Ainslie, but Norman (1935, p. 30) has pointed out the probability that the pre
Carboniferous- Horton contact in this area was faulted . The contact a mile north of 
the village of Trout Ri ver is in fact a hi gh angle thrust or re ve rse fault , which the 
writer has see n at the face of an old adit that was reopened in 1954 to explore the 
barite and fluorite deposits assoc iated with the fault. As thi s area does not contain a 
complete Horton sect ion it does not provide the information necessa ry for Figure I. 
The onl y other place where a thickness determination cou ld be obta ined in t he Lake 
Ainslie map-area is along the east side of the Mabou Highlands, where outcrop is too 
scarce to make any significant approx imat ion of thickness. However, the lake Ainslie 
area was probably covered with Horton sed iments except for the Mabo u Hi ghlands. 
part s of which were positive during much of Carboni ferous time. 

Age 

Fossi l co llect ions from the Horton Group are meagre and uncomm on. The 
on ly typical Early Mississ ippian plants fou nd in the Horton Group of central Cape 
Breton Island are A neimites acadia Dawson and Lepidodendropsis corrugata Dawson 1. 

A neimites acadia has been identified onl y in Lake Ainslie map-area , but L epidodend
ropsis corrugata occurs in Lake Ainslie and Whycocomagh map-areas and just 
north of Baddeck map-a rea. Carbonized plant fragments are common. Fish scales, 
teeth and bones, and plant spores a lso occur in the Horton Group of cent ral Cape 
Breton Island. The prese nce of these few diagnostic fossi ls, plus the co ntinental or igi n 
of the rocks a nd the absence in most places of an unconformity between them and 
the overlying marine Upper Mississ ippi an beds. reasonably establishes the presence 
a nd age of the Horto n Group in central Cape Breto n Island. 

Lithological Subdivi sions 

The most comprehensive st udy of the H orto n Group in ova Scotia is that by 
Murray ( 1960). He divided the Horton Group into three formations: the Craigni sh 
below, the St rathlorne. a nd the Ainslie above2 . The type section of the three fo rmations 
is along Southwest Mabou Ri ver, in the western part of Whycocomagh map-area . 
1t is ext remely difficult to map the three Horton formation s se parately throughout 

1 Unless otherwise stated all Mississ ipp ian fossils were identified by palaeontologists of the Geologica l 
Survey of Canada. 

2The Ainsli e Formation of Murray ( 1960) should not be co nfused wit h t he Ainslie sandsto nes of 
Mathe r and Trask' s report ( 1928). The Ainslie sa ndstones are included in Mu rray's Ain slie Formation. 
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Baddeck and Whycocomagh map-areas, even th o ugh the various lith o logica l unit s 
ca n be di stin gui shed in most meas ured H orton section . This difficu lty is due p a rtl y 
to poor ex posures but ma inly to la tera l faci es changes o f these sedime nta ry unit s. 
The writer therefore includes Murray's Stra thl o rne a nd Ain slie F o rmat ions in o ne 
fo rm a ti o n, the Strath lo rne- Ainslie. R easons fo r the change wil l be dealt wit h later 
in this cha pter . 

or man did not map subdi visio ns oft he H orton Group in La ke Ain slie map-area , 
because" ... a ny di vision o f the H o rt o n strata o n a lith o logical basis wou ld onl y 
have local s ignificance" ( 1935, p. 25). H e did , ho weve r, desc ribe two Ho rt o n 'gro ups' 
in thi s area . Hi s lo we r gro up is essentially the Crai gni sh F or mati o n a nd hi s upper 
group includes the Strathl o rne a nd Ainslie F o rmati o ns. R ece ntly, o rma n (personal 
co mmunicati o n, 1957) implied that subdivi sio n o f the H orton Group in La ke Ains li e 
map-area should be possible with detailed st ud y. 

Craignish Formarion 

The Craigni sh Formation is 5, 130 feet thick in the type secti o n (Murray, 1960, 
p . 12) and cons ists of medium- to coa rse-gra ined , grey, a r kosic sandsto ne with minor 
a mo unt s o f s iltstone , a nd red co nglo merate with inte rbeds of red ark os ic grit , sand
stone, and siltsto ne . The red co lo ur is due to iron oxide in the cement , which com
mo nl y forms a coat ing on the suba ngula r to rounded pe bbles of granite , quartzite, 
limestone, fe lsite, quartz, a nd fe ldspa r in th e congl o mera tes. The formati o n rests 
unconformably on pre-Carbo niferous g ra nite and metasedimentar y rocks exce pt 
in places where it rests on Mi ss iss ippian volca nic and edimentary stra ta. It is co n
fo rmab ly ove rlain by the Strathl o rne- Ain slie Formati o n . The upper contact is placed 
at the top of the uppermost red bed in a typi ca l section . The Craignish Formation ex
hibits a de finit e seque nce o f fac ies, which can be recogni ze d in va ri o us sections . 
Variations in thi ck ness a nd interfingerin g o f th ese severa l facies make it near ly 
impossible to map them as se pa rate units, but in a general way they ca n be recognized , 
es peciall y in Wh ycoco mag h ma p-area. 

The seven co lumn a r secti o ns of the H orto n Group o n Figure 2 (in pocket) show 
so me o f the va ri a tions of H o rt o n lith o logy a nd thickness in va ri ous pa rts of Cape 
Breton Js land. The datum p lane for the seven secti o ns is the A 1 limestone of the 
Wind so r Group. This Ii mesto ne, wh ich is stra ti gra phica lly below foss i I ifero us sub
zo ne B limestone of the Wind so r, is widely distributed over Nova Scotia an d New
fo un d land. This thin (no more than 60 feet t hi ck) limestone membe r of the Windsor 
Group is conceded to be a time-stratigraph ic unit (M ur ray, 1960, p. 43; Smit h , 
1956, p. J 17; Bell , perso na l co mmunicati o n, J 957). 

Murray ( 1960, p . 12) divided the Craignish Formation into two members ; an 
upper McLeod Me mbe r a nd a lowe r Skye Ri ve r Me mbe r. Th e M c Leod Membe r is 
characte ri zed in the type sect ion by red a nd a lterna tin g red and grey sa nd sto ne a nd 
siltstone a nd was assigned a thi ck ness of2,230 feet. The co nt act between t he McLeod 
a nd Skye Ri ve r Me mbers was ar bit raril y drawn . The Skye Ri ve r M ember consists 
mainly of coa rse-g rained , grey, fe ldspathic sa ndstone, a rk ose , a rk os ic g rit , conglo m
erate, and red s il tstone , sa ndsto ne , and co nglo merate, and was assigned a t hickness 
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or 2,900 feet. The grey beds a re most a bundant in the middle pa rt o f thi s uppe r 
me mber whereas red and grey strata a ltern a te in the lower a nd up pe r pa rt s. The 
lowerm ost 450 feet o f a lte rnat ing red a nd grey beds a re no t included in t he Skye 
Rive r M e mber by the writer beca use they a re simila r to st ra ta o n Gra ha m Ri ver 
that has been d istingui shed as a se para te me mber of the C ra igni sh Forma ti on . ln 
the Grah a m Ri ve r secti o n ( Fi g. 2) , 8,025 feet o f strat a a re te ntatively ass igned to the 
C rai gni sh Fo rma ti o n. Alth o ugh so me strata may be repea ted by fa ulting, the ge ne ra l 
sequence is co nside red no rmal because it is co rre la ti ve with the Cra igni sh F o rmati o n 
in the So uth west M a bo u Rive r secti o n a nd , in part , with t he So utheast M a bo u Ri ve r 
secti o n of La ke Ains li e ma p-a rea ( o rma n, 1935) . 

The C ra igni sh F o rma ti o n o n Gra ha m Ri ver can be di vi ded into three unit s . The 
uppe rm ost unit co nsists of red sand stone a nd siltsto ne, cong lo mera te, and in terbedded 
red a nd grey s iltsto ne a nd sa ndsto ne. Altho ugh outcro ps o f the upperm os t un it a re 
few in the G ra ha m Ri ver secti o n, there is en o ugh lithol og ica l simil a rity t o co rrela te 
thi s uppermost unit with the M cLeod M ember . The o nl y di st ingui shing fea tures 
tha t se pa rate the Mc Leod M e mbe r o n Graha m Ri ve r fr o m the underlyin g Skye Ri ve r 
Member are its col o ur and the fa ct th at there is less, thin ly lamina ted , grey silt sto ne 
in the Mc Leod than in the Sk ye River. 

Benea th t he M cLeod M e mbe r o n G ra ha m River is a thi c k ec ti o n o f grey stra ta 
which includes 120 fee t o f alterna ting grey and red strata. These rocks bel o ng to the 
S kye Ri ve r M e mber, a nd as shown o n Fi g ure 2 a re 3,225 fee t thi c k in thi s secti o n. The 
true t hi ck ness is pro babl y less tha n thi s , however, because o f re petiti o n o f beds due to a 
p ro ba bl e fa ult (see M a p 12 12A, in pock et) suggested o n a irph otos by a pro no unced 
linea me nt just southwest of Gra ha m Ri ve r. The Sk ye Ri ve r M e mbe r, as ex posed o n 
Gra ha m Ri ve r, consists chiefl y o f thinl y la mina ted grey silt stone, bl oc ky siltstone, and 
sa ndsto ne, but a lso includes co nglo mera te, coarse-grained sa ndsto ne, a rk os ic sa nd
sto ne, a nd qua rtzose sa nd sto ne. The grey beds conta in a bunda nt pla nt deb ris. 

The Sk ye Rive r M ember on Grah am Ri ver loo ks much like the Strathlo rn e Mem
be r o f the Strathl o rn e- Ainsli e Form a ti o n but di ffe rs b y its conte nt o f conglo mera te, 
coa rse-gra ined sandsto ne, a nd a rkosic a nd qua rt ziti c sa nd sto nes. 

T he ba a l lith o logica l unit of t he Cra igni sh F o rma tion on G ra ha m Ri ve r is herein 
info rm a ll y ca ll ed the Gra ha m Ri ve r M em ber. lt has a n appa rent t hi ck ness o f L750 
fee t a nd is seem in gly confo rmab le wit h the overl ying S kye R ive r Membe r. It co nsists 
o f g rey cong lome rate, grit , a nd grey ish red to modera te red d ish brown silt stone inter
beclded wit h red a nd grey sandsto ne. These sedime nta ry rock s a re c ut by five cl io ri te 
dykes as m uc h as 50 feet t hi ck. The m ost di sting ui shing feat ure o f the G ra ham Ri ve r 
Member is t he b ri g ht, mode rate redd ish brown s iltsto ne. lt is co nside red co rrela ti ve 
wit h the lower 450 feet o f Murray' s Skye Ri ve r M e mber o n So uth wes t M a bou Rive r 
beca use of simil a r litho logy a nd st ra ti gra phic positio n. T he wr it e r has shown t hese 
450 feet a s G ra ham Ri ve r strata o n Figure 2, co lum n 2. 

T he G ra ha m Ri ve r M e mber is mi ss ing in the South east Mabo u Ri ver sectio n. 
T he lowest st rata o n Southeast Ma bo u Ri ver suggest correla ti o n wit h the Sk ye R ive r 
Member. St ra ta that t he writer co rre la tes wit h t he Skye Ri ver M embe r include 1,250 
fee t of grey a rkos ic sa nd stone a nd grit with thin interbeds o f grey siltstone and a few 
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thin sea ms of ca rb o naceo us clay with a bundant pl a nt root lets, a nd pebble-co nglo merate. 
Thi s seq uence is ove rlain by 300 feet of red s iltsto ne , which in t urn is over lain by 850 
fee t of arkosic gri t and pe bble-conglomera te wit h so me interbedded . grey, thi nl y 
la min ated s il tsto ne. Thi s la tter I, 150 feet (300+ 850) of stra ta conta in beds typical of 
both the McLeod a nd Skye River Members. T he upperm ost part of the Craign ish 
Forma t ion consists o f 540 feet o f red s ilt stone a nd sa ndstone which , as stated by 
Murray ( 1960, p . 23) is typical of the McLeod Mem ber. 

Jn al l sections exam ined east of t he So utheast Mabou Ri ver secti o n , the thick. 
massive , grey beds of the Cra igni sh Formati o n are mi ss ing. The lowest Horton strata 
in Baddeck map-a rea co nta in beds typical of the McLeod Member bu t wi th varyi ng 
amounts of co nglo merate . The conglomerate is rather weakly conso lida ted so that 
pebbles a re eas il y broken from their mat ri x . A lso, the Cra ignish Forma ti o n in Baddeck 
map-a rea is common ly calcareous as is the McLeod Member of the Craignish Forma
tion in Whycoco mag h map-area , whe reas the Skye Ri ve r and Graham Ri ve r Mem bers 
a rc ra rely ca lca re o us. 

S trathlorne- A ins lie Form a1io 11 

1 n the type sect ion , Murray ( 1960, pp. 15 and 16) ass igned 1,050 feet of strat a to 

the Strathlorne Format ion and 1,820 feet to the Ainslie. These two for mati o ns, 

proposed by Mur ray, are mappa ble o n the scale o f J inch to I mil e over a large part of 

Wh ycoco mag h and Baddeck map-areas . The re a re, howe ve r, loca liti es within these 

a rea s a nd in othe r ma p-areas, subsequentl y worked on by the writer, whe re the 

Strathlorne and Ainslie are n ot separate mappabl e units. 

The writer ge nera ll y had no difficulty in recogni zin g the Craignish- Strat hl o rn e 
co ntact. There is co mm o nl y a significant litho logica l change (co nglo merate to silt
sto ne) as we ll as a co lour change (red to grey) between the Crai gni sh Fo rmati o n a nd 
the Strat hl o rn e Forma ti o n of Murray. In so me sections, howeve r, recogni ti o n of an 
upper contact o f the Strathlorne was more difficult , for one o r mo re of the fo llowin g 
reasons: ( I) sca rcit y of o utcrops, (2) lack of a ny appare nt lith ogica l change, and 
(3) no co lo ur cha nge. Also , there a re so me secti o ns, such as east o f the Creignish Hill s, 
where the Strathlorne a nd Ainslie a re too thin to show as se parate unit on a map to 
t he sca le of I inch to I mile . Because of these reaso ns, the writer has co mbined the 
Strathlorne a nd Ain sli e Formations of Murray into a si ngle map-unit , the Strat hl o rne
Ainslie Formation. Thi s reduction of t wo format io ns into o ne is more rea li sti c fo r 
regiona l usage o n Cape Breto n Is la nd ; where two subdivi sions can be recognized they 
a re cal led the Strathlorne Me mber a nd the Ain s li e Me mbe r. The Strath lo rn e- Ain sl ie 
Formation is best ex posed a lo ng So ut hwest Ma bo u Ri ve r, where the two members can 
be ma pped se parately . 

The lower Strath lo rn e Member in the type sec tion is com posed of fine , " no n-red" 

elastic rocks (Murray, 1960, p . 15) th at include thinly la min a ted grey si ltsto ne, sha le , 

med ium-bedded sa nd sto ne, and t hin impure limestones. Murray's "non-red" criterion 

is not practica l for mapp ing purposes . Thin bed s of red s iltsto ne, sa nd stone, a nd , 

ra rely, conglo merate occur in sect io ns that are othe rwise of typical Strat hl o rne 

lithol ogy. These red bed s are included in the Strat hlo rn e by the present author. 
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Jn the type section , th e Strath lorne Member is co nformable with the underlying 
Crai gni sh Formation a nd the overl yin g Ain slie Member. Murray (1960, Fi g. 7) drew 
the lower co ntact or the Strathlorne Member a t the top of the upperm ost Cra ignish 
red bed . He fixed th e upper contact of the Strathlorne at the base of the first Ainslie 
red bed or at the base of the fir st limestone int rafo rmat ional conglomera te. whi chever 
was lower in the section. 

The Ainslie Member in the type secti on and sur ro unding areas west of the 
Creignish Hill s, and in the weste rn pa rt of Baddcck map-area, co nsists mai nl y of red 
a nd grey sa ndstone and siltstone, whereas, east of the Creignish Hill s and in most of 
Baddeck map-area , conglomerate is a n importa nt co mponen t of the uppermost 
Horton unit. Thin beds of intraformati ona l limestone and conglomerate a re also 
co mmon in the Ains lie Member. The lower co ntact of the Ainslie Member was 
described previously. Its upper co ntact is at the base of a grey, la minated limestone 
that is the basa l member of the Wind sor Group. It co nformab ly to di sconform ably 
overli es the Ain slie Member. 

An angul a r unconfo rm ity between the Horton and Windsor G ro ups is present 
west o f the Mabou Hi ghla nds on the northwes t side of Lake Ainslie map-a rea 
(Norman , 1935, p. 34). Simil a r loca l unconform iti es occur along this contact at several 
ot her loca lities in ova Scotia a nd a re probably related to upli ft or iso lated pos iti ve 
a rea s along pre-existin g faults. Norma n (1935, p. 31) stated that , wi th the excepti on 
noted a bove, the Hort on- W indsor contact is disco nformable in La ke Ainslie map
a rea . The evidence for a di sconfo rmity is more suggestive than factual. No rman's main 
evidence (1935, p. 3 1) is th at the basa l member of the Wind sor Group (A 1 limestone) 
was deposited on sediment of va ri ed lith ology. However, thi s relationship can be as 
eas il y ascribed to fac ies cha nge in the upperm ost H orton sedim ents. Bell ( 1927, p. 
l04C) noted that the A 1 Windso r limes tone truncates plant root lets in outcrops a long 
the shores or Lake Ain slie. This does suggest non-depos iti on but not necessarily 
mech anica l eros ion ; the non-deposi tion cou ld be of short du ra ti on, more in the nature 
of a diastem. Other th an the angular unconformity near the Mabou Hi ghlands , there 
is no evidence to indicate a significant sed imentat iona l break between the Ai nslie 
Format ion and Wind so r strata in central Cape Breton Island . Horton and Windsor 
strata in Baddeck and Whycocomagh ma p-areas a re esse nti all y co nformable (Kelley , 
1957a, 1957b) , and Week s ( 1954, p. 7 1) stated that the co ntact is conformable in 
south eastern Cape Breton Isla nd . 

Murray ( 1960, p. 16) divided hi s Ainsl ie Formation in to two member, the 
Mcl saac Point be low a nd the Glencoe above. As the writer found these unit s unmap
pable, owing to the subt leness or the lithological differences betwee n the two and the 
scarcity of outcrop, t hey a re reta ined in the fol lowi ng sectio n only for the convenience 
of descript ion. The Glencoe Member on Southwest Mabou River consists or t hinl y 
bedded fine sandstone intcrbedded with poo rly bedded siltstone or shale. These 
G lencoe strata a re common ly crossbedded and show graded sequences of fin e sand
sto ne to fine si lt stone. The Mclsaac Poi nt Member on Southwe t Mabou River is 
characteri zed by graded sequences of st ra ta. Where fu ll y deve loped , the sequence 
co mmences with intraformational co nglomerate and progresses thro ugh sandsto ne to 
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s iltstone o r sha le (Murray, 1960. p. 17). The re a re o nl y a few comp lete seq uences , but 

t he sandsto ne to siltstone o r ha le graded-bed seq ue nces a re charac te ri sti c cyc les, as 
was fi rst poi n ted o ut by Sh rock (1 948, pp . 3 1- 33). 

A lth o ugh the G le ncoe Membe r is a rather strikin g asse mblage of hom oge neo us 
strata on Southwest Ma bo u Ri ve r a nd in other pa rt s of western Cape Breton l sla nd 
( Mur ray, 1960, p. 49) , it is no t recogni za ble as a di stinct li t ho logica l uni t in no rthe rn 
Cape Breton l sla nd , in Baddec k map-a rea , o r eas t of the C reigni sh Hill s in Wh ycoco
magh map-a rea. On So uth west M a bo u Ri ve r, the Glencoe M ember di ffe rs fro m the 
under lying Mclsaac Po int Membe r in tha t it is fin e r grained a nd lacks int rafo rmati ona l 
co nglo me ra te, fos sil s, rippl e-ma rks, a nd massive sandstone beds. F ive miles to t he 
no rtheast , on So utheas t Ma bo u Ri ve r, Mur ray ( 1960, p. 44) ass igned 700 feet o f stra ta 
to the Gle ncoe M ember. E ight miles to the no rtheast o f So uth eas t M a bo u Ri ve r a t 
Mcl saac P o in t , the Gle ncoe Member see ms to be missing. Murray, however, fo ll owing 
Bell ( 1927) a nd Norma n ( 1935), interpreted the H orton- Wind sor co ntact as represe nt
ing a n eros io na l interva l, which wo uld ex pla in the mi ssin g Glencoe M ember at 
Mcl saac P o in t. 

In the Baddeck a rea, Murray agreed t hat the Ho rto n- Windsor co ntact is confo rm
a ble (Mu rray, 1960, p. 92). The re , t he Ainsli e F o rma ti o n (sic) consists of stra ta Mur ray 
co rrela ted with the Mdsaac Po int M embe r plus a coa rse r fac ies o f grit a nd co n
glo me rate . Therefore, if Murray's ( 1960, p. 96) postul a ti o n t ha t the Ainsli e Formatio n 
(sic) is a time-stra ti gra phic unit is co rrect, he sho uld have conc luded t hat the Glencoe 
Me mber is a fac ies of hi s Ain sli e Fo rm a tion, a nd hence t hat its abse nce is n ot ev idence 
of erosion . 

The A in sli e and St ra thl o rne M embers on M o rga n Broo k ( Fi g. 2) in the Baddeck 
Ri ver va ll ey are toge the r 2,800 fee t thi ck. Thi s t hi ck ness is about the same as t hose in 
t he three Ain sli e a nd St rat hl o rne secti ons mentioned a bove. Stra thl o rne li t ho logy 
resem bles that o f the type a rea but th ere is a grea te r a mount of sil ty limesto ne. The 
Ains li e li t ho logy is a mi xture of bl ocky red sil tsto ne a nd grade d seque nces of red 
conglo mera te to s il ts tone. Grey beds, ide nt ical to Stra th lo rne grey beds, a re present 
a nd , a lso , t he cha racteri sti c in tra fo rmat iona l conglo merate. Le nses a nd beds (which 
a re probab ly le nso id) of red co nglo mera te a nd grit a re prese nt a nd these are typica l of 
t he Ho rto n secti on a t G ra nd Narrows and of the Ain sli e M ember on the pe nin sul a 
no rth o f Io na. The appa re nt in te rfi ngering of St ra thl orne a nd Ains li e lith o logies is 
shown in t he Mo unt Yo ung a rea o f La ke Ain sli e ma p-a rea. 

Jn the success io n of st ra ta ex posed in a sma ll strea m fl owin g so uth fro m M o un t 
Yo ung, the upper pa rt o f the Cra igni sh F o rmati on is ex posed . Ove rl ying the Craig
ni sh a re a bo ut 1,800 fee t of grey beds si mila r to Stra thl o rne lith o logy. They a re 
succeeded by a few red beds a nd the A 1 Windso r limestone. South west of thi s stream , 
ma ny of the stra ta betwee n the Cra igni sh Fo rma ti o n a nd the basa l Wind so r limestone 
a re typ ica l o f the Ain slie Me mber a nd thei r thick ness is within t he limi ts expected of 
that member. The refore, the upperm ost H orto n rocks in t he ge ne ra l a rea o f M oun t 
Yo ung do not a ppea r to be d ivisib le into the St ra thl orne a nd Ainslie M embers a nd a re 
bes t re fe rred to as the St ra thl o rne- Ai nslie Forma ti o n beca use of t he in ter fin ge ring of 
t he two li t ho logies. 

24 



Lower Mississippian Stratigraphy 

So me Prob le ms o f St ra tigraph y 

Horton stra tigrap hy is most easi ly deciphered throug h the prese nce a nd recogni
t io n of the Strath lo rn e Me mbe r. The locati o n of t he contact betwee n th e Strathl o rn e 
M e mber and t he ove rl ying A insli e M e mber is difficult to dete rmine in so me exposed 
sectio ns, a nd lat itud e of Murray's crite ri a ( 1960, p. 47) is necessary to establish a 
useful contact. 

Anomalous sect io ns of t he H o rto n Group a re prese nt a t Gra nd Narrows and 
nea r Baddeck. The mo re than 4,300 feet o f section at Grand a rrows a re mainly 
co nglo merate and co nglo meratic sandsto ne whereas , near Baddeck , the 480 feet o f 
Ho rto n Group ca n be lith o logica ll y subdi vi ded into the co nst it uent fo rmat io ns of the 
gro up . 

Srrarhlorne Member 

The Strath lo rn e M e mber is t he o nl y rock unit in the H o rt o n Gro up o n Cape 
Breto n Isla nd with lithol ogical feat ures tha t easi ly di stinguish it fr o m ot her Ho rt o n 
units. These fea tu res a re mos t appa re nt in the lowe r part of thi s me mber. The uppe r 
pa rt of the Strath lo rne , as me nti o ned previo usly and in the sect io n to fo ll ow, is 
difficult to d isti ng uish fr o m the over lying Ainsli e M e mber in a reas of few outcrops. 
Al o , in a reas of com pl ex st ructure it is diffic ult to determine the tratigraphy of the 
Ho rt o n Group, owin g to the similar lith o logy in pa rts of the upper and lower units. 
The key to deciphering the Ho rto n st rat ig raphy is recognit io n of th e Strathlorne 
Me mber a nd the A 1 Windsor limesto ne. 

Murra y ( 1960, p. 41 ) inte rpreted the Strat hl orne Fo rmation as a time-stratigraphic 

unit a nd conside red a ll Strathl o rne-type H o rt on st rata tha t occur in co mpa rab le pa rt s 
of the sec tion in the M a ri ti mes to be co rrela tive in time . Thi s type of co rrelat ion is 

ofte n unreliab le, however, as has been fo und fo r the co ntine ntal strata of the Pen nsy l

va nia n sys te m in N ova Scot ia ( Bell , 1944, p . 3). 

The Ho rt o n Group co nta in s few foss il s a nd ca nno t be pa laeo nto logica ll y sub
divided . It may be poss ible , however , by palynology , to dem o nstrate wh et her or n ot the 

Strathlorne is a time-strati grap hic uni t. ln this rega rd , it is in teresting to note tha t 

D. C. McGrego r (G SC unpubli shed R epo rt Fl-13-1962-DCM ) fou nd spores fr o m 

the lowes t for mati o n of the H o rton Group in ew Brunswick (the Memra mcoo k 

Format io n) t hat he tentative ly concluded were upperm ost D evoni a n. 

Srrathlorne- Ainslie Con tact 

Comparison of the Southwest M a bo u Ri ve r secti o n (F ig. 2) with the Gra ha m a nd 

So ut heast Ma bo u Ri ve rs secti o ns dem o nstra tes so me o f the problems invo lved in 
drawi ng the Strathlorne- Ainslie contact. The Graham Rive r section is 7t miles 

so uthwest a nd the Southeast Ma bo u River ecti o n 6 mil es no rtheast o f t he So uth west 
Ma bo u Ri ve r secti o n. The Strathlorne a nd Ain slie M e mbers in the t hree secti o ns 

a re ass umed to have bee n deposited simultaneo usly because eac h formation has a 

si mil a r, fi ne-gra ined litho logy a nd the tota l strat ig raphic interva l occupied by the two 

is approxi mate ly the sa me. Al so , the uppermost part of the Craigni sh Formation , 
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wh ich in each of t he three sectio ns is ove rlain by the Strathl o rn e, has t he sa me fin e
grained lithol ogy. Thi s fact strengthens the pro bability th at the St rat hl o rn e is not time 
transgre s ive in thi s sma ll area. 

It i o bvio us from exam in a ti o n o f th ese three secti o ns (Fig. 2) that th e Ainslie 
Me mber consists o f la te ra ll y cha nging fac ies . So me g rey beds o f the Ainsli e Member 
are indi stinguishab le from Strathl o rne grey bed s so that in parts of the basin during 
Ainslie deposition , tecto ni c, c limatic, a nd e nviro nmental co nditi ons we re, at times, 
probably similar t o those present during de posit io n of the Strathlorne. These grey beds 
in t he Ain sli e Me mber a re common ly i nte rbedded wi th red beds. into wh ich they 
probably grade late rall y, as suggested by a co mpa ri so n of the seve ra l H orton sections. 

The base o f the Ain sli e Member , acco rdin g to Murray ( 1960, p. 47) " ... is defi ned 
as the lowest st ratum of limestone intraformat io nal conglomerate, red co lo ured sedi
menta ry rocks , o r mass ive cross- la min a ti o n . Seconda ry c rite ri a are : sma ll -scal e 
c hoppy cross-lamination , gra ded sequences of any kind , ge nera l coa rsening of grade 
with respect to t he underl yi ng Strathl o rn e, mass ive sa nd sto ne , profuse rippl e-ma rkin g, 
a nd ev ide nce of ra pidl y va ryi ng depos iti o na l condi t io ns". The o nl y c ri tic is m of 
Murray's c rite ri a is that the presence o f red beds was used as a di ag nosti c c riter ion for 
t he Ain sli e Me mbe r. Thus, a thin seque nce of red st rata in a n o therwise no rm a l 
Strathlorne li thology co mpels Murray, by definition , to ass ign thi s sequence to th e 
Ains li e. In th e Graham Ri ver secti o n (Fig. 2) , for exa mple, 60 feet of we ll-laminated , 
browni sh red siltsto ne occur in a n exp osed secti o n of 360 feet. The 240 feet of we ll
la min a ted , g ree ni sh grey siltsto ne above th e red beds have typ ical Strat hl orne lithology 
a nd we re assigned to the Strathlorne by the a uth o r. Higher strata in the section a re 
mainl y mass ive , red sa ndstones , typica l of t he Ainslie Mem be r in thi s general loca lity. 
However, Murra y would have had to ass ig n t he red beds a nd th e 240 feet of grey 
strata a bove them to the Ainsli e M ember . 

Grand Narro 11 ·s Section 

The Horton sect io n at G ra nd a rrows, whi c h is 3 mil es so uth of Ba ddeck map
a rea (Fig. 2, col. 7) includes more than 4.300 fee t of red sandstone a nd conglo merate 
and was mapped by Wee ks ( 1954, p. 73) as pa rt of the Wind so r Group. The a ut hor 
interprets this succession of st rata as pa rt of the Ho rt o n Group beca use it is co nform
a bly ove rlain by the A 1 Windsor limestone. Th is co nformable co ntact was see n nea r 
Gra nd Narrows and on the pen in sul a north of Iona , abo ut 2~ miles west-Southwest of 
Grand Nar rows. Week s (personal commu nicat io n) noted the limesto ne near Gra nd 

a rrows , b ut d id not interpret it as A 1 Windsor limestone because it is underla in by 
congl o mera te similar in lith o logy to Wind so r co nglomerate t hat o utc rops to the east. 

The limestone a t Grand Narrows is identica l in li tho logy to ot her o utcro ps of A 1 

Wind so r limestone o bserved in Baddeck a nd Whycoco magh map-areas. Throughout 
the eastern parts of Bad deck a nd Whycoco mag h map-areas, the A 1 Windso r Ii mestone 
is underl ai n by conglomerate simila r in lith o logy to t he conglomerate at Grand 
Narrows. The limestone at Grand Na rrows is c ut by carbonate vei ns, a commo n 
feature of the A 1 Wind sor limestone. The conglomera te underl yin g the limes tone at 
Grand Narrows di sp lays ma lachite stai ns o n so me of the pebbles, a feature common to 
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severa l outcrops of conglomerate underlying the A 1 Wind sor Ii mestone. T hese facts 
a re the basis for th e writer 's interpretat ion of the Grand Na rrows sec ti on . 

Add itiona l upport for considering the elas ti c rocks in the vici nity of Gra nd 
a rrows as pa rt of the Horton Group is ga ined from a st udy of the geology of the 

penin sula north of Jona. Rocks of the penins ula north of Iona occupy an anticlinal 
struct ure. On th e northwest fl ank of the anticline , intermi tte nt outcrops of A 1 Windsor 
limestone ca n be traced fo r 6 miles. Strata above the limes tone a re ch iefly overlain by 
drift or covered by water. Fossi Ii ferou s B 1 i mestone, in its norma I strat igra phic position 
above the basa l Windsor limestone, outcrops on the lakes hore at one loca li ty . The 
2,900 feet of Horton strata be low the basa l Wind so r limestone on the north west si de of 
the peninsula include: I ,OOO feet of Ain slie Member. 900 feet of Strat hlorne Member, 
a nd J ,OOO feet of Craigni sh Formati on (Fig. 2, co l. 6) . The Craignish F ormati on is 
fa ul ted aga in st t he pre-Carbonifero us, so tha t the base of the Horton Gro up in this 
sect ion is mi ss in g. H owever, H orto n strata on the northwest side of the pe ninsula a re , 
in ge nera l, st ructura lly co nform able with st rata on the southeast side. These st rata on 
the so uth east side of th e peninsul a were mapped as W ind sor by Weeks ( 1954) and a re 
co nfo rmably underl a in by limestone. The limestone has the same di agnosti c litho
logical fea tures as the A1 Wind sor lim estone on the northwes t fl a nk of the anticline, 
4 miles di sta nt. l t is therefore concluded that the lamina ted limestone at Grand 

arrows and on the eastern side of t he pe ninsul a north of Iona is the A 1 Windsor 
limestone. Consequently, by definit ion, the Mississippian san dstone a nd conglomerate 
stratigra phicall y below thi s lim esto ne a re part of the H orton Gro up. 

T he coarseness of Horton elast ic rocks in the Grand Na rrows a rea suggests that 
th ey a re a margi na l phase of the Horton Gro up. It is que ti ona bl e, however, whic h 
fo rmati ons of the gro up a re rep rese nted by thi s margina l phase, beca use the rocks a re 
ch iefly of one genera l li thology. 

It is poss ibl e th at the lower part of th e conglo mera te a nd sa ndstone aro und Grand 
Na rrows is equi va lent to at least part of the Craigni sh Form at ion ; the lith ology of the 
conglomerate in the Ains lie Member and Cra ignish Formation on the penin ul a north 
of Iona is identical to the conglomerate in the Gra nd Narrows a rea. Thi s possib ili ty is 
strengthened by the loss of identity of the Strathlorne Member in the southe rn part of 
the peninsula north o f l ona. T hi s fac ies cha nge is from a typ ica l grey St rathlorne 
li thology in the northern pa rt of the peninsula to mainl y red sa ndstone and con
glome rate in the so uthern part. The first evidence of cha nge in Strat hl orne li thology 
was noted immedi a tely south of the bo undary of Baddeck map-area. There, the grey 
beds a re intercalated with red beds. Further change of the Strathlorne in a southerly 
direction can be infer red from exam in at ion of two dri ll -hole logsl. These holes 
(1,6 14 a nd 2,005 feet deep) are located about 3~ mi les N80°W of Grand Narrows. 
A few thin beds of grey to black limestone and sha le were cored at the expected posi
tion of the St rath lorne Member, although the holes were drilled mainly through con
glomerate and sandstone. Thi s appare nt facies change of the Strath lorne Member in 
the so uthern part of the peninsu la wo uld have the result that eq uiva lent strata , if 
prese nt , wou ld be unrecogni zable in the G ra nd Na rrows area. 

' Genera li zed drill-ho le logs furni shed by D. J . M ac eil. 

27 



tladdeck and Wh ycocomagh Map-areas 

Section Near Baddeck 

The thinnest known sectio n of the Horto n Group is located a mile east of Baddeck 
( Fig. 2, col. 5). The sectio n totals 480 feet and co nsist s of 65 feet of Craignish Fo rma
tion , 75 feet o f Strathlorne Member, a nd 340 feet of Ainslie M ember. The basa l few 
feet of the Craignish Formation a re co mposed o f wea the red detritus of the underl yi ng 
igneous rocks plus a few foreign pebbles. The upper part o f the fo rma ti o n is typical of 
o ther coarse-grained Craignish rock s, the pebbles hav ing bee n transported from a 
more di sta nt so urce . Fish sca les , fragments of decorti cated pla nt te rn s, a nd plant 
debris were found in the Strathl o rne Member, but all were unidentifiable with t he 
exce pti o n o f one pelidendriod stem , which acco rding to W . A . Bell , is probably 
Lepidodendropsis corrugata ( Dawso n). 
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Chapter IV 

UPPER MISSISSIPPIAN STRATIGRAPHY 

Upper Mississ ippian rock s of Baddeck and Wh ycoco mag h map-areas inc lude the 
chiefly marine sedimenta ry rocks of the Windsor Group and the yo un ger, fresh-to
brackish-water sedimentary rocks of the M a bo u Formation. The Windso r Group and 
Mabou Formatio n are each a co nfor ma ble eq uence of strata , but their co ntacts with 
o lder a nd you nge r strata are both confo rmable a nd unconfo rma ble. 

An a ngular unco nfo rmit y betwee n the H orto n and Windsor Groups is located 
west of the Ma bo u Hi ghl a nds o n the no rthwest s ide of Lake Ainsli e map-area 
(Norma n, 1935, p. 34) . Similar local unconfo rmiti es occur a long thi s contact at several 
other loca liti es in Nova Scotia a nd a re pro ba bl y related to upli ft of iso la ted pos iti ve 
areas a long pre-ex ist ing fa ul ts. ln Baddeck a nd Whycocomagh map-a rea th is contact 
is conformab le. T he Windsor- M abo u contact is confor mable to disco nfor mable 111 

ce ntra l Cape Breton I sland. The significa nce of t hi s relationshi p is di sc ussed in 
Chapter V. 

The contact of the Mabou Format io n with the Pe nnsy lva ni a n Port H ood Forma
tion is not present in Baddeck o r Wh ycoco mag h map-areas , but in othe r parts of Cape 
Breto n I la nd the contact is placed " ... whe re the interbedded sha les a nd fine to 
med ium-gra ined sa ndstones, with occasio na l in te rbeds of mass ive, grey sa ndstone 
ca rrying d rift plant frag ments, typ ica l of the Mabo u fo rmatio n, give place to mass ive , 
arkosic sa ndsto ne a nd inte rbedded red a nd grey shale typica l of the P o rt H ood 
forma ti on" ( o rman , 1935, p. 45). Thi s co ntact is exce ll ently exposed at Broad Cove 
in Margaree map-a rea . 

Windsor Group 

The name Windso r Group was derived fr o m the type loca lity near Windso r, 
Nova Scotia. Bell ( J 929, p. 46) divided the Windsor Series! a t the type area into five 
subzo nes o n the basis of fo sil evide nce. 

Uppe r Wind sor Zone o f Martinia galataea: 

subzo ne E, characte ri zed by Caninia da wsoni and Chonetes politus 
s ubzone D , cha racte ri zed by Product us semicubiculus 
subzo ne C , characteri zed by Dibunophyllum lambii a nd Nodos inella priscilla 

1The word 'series' was used to designate the six Carboniferous subdivi sion s in Nova Scotia until 1944, 
when all 'se ries' were changed to ' groups' (see Bell , 1944, p. 5). T his change from 'series' to 'groups' causes 
confusion toda y becau se all Carboniferous ' groups' are not rock-stratigraphic units: some are recognized 
on the basis o f their contained fossils and hence tend towards time-stratigraphic or biostratigraphic units. 
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Lower Windso r Zone of Composita da\\'soni: 

subzone B, c haracteri zed by Diodoceras avonensis 
subzo ne A , basal "limestone". 

The app li cabi lity of these subzo nes ove r a !I of ova Scotia has bee n substantiated by 
Stacy ( 1953) a nd Sage ( 1954). Stacy, working on the Wind so r Group of Cape Breton 
Isla nd , fo und eno ugh specimens" ... to suggest that the five fau na I zones of the type 
sec ti o n, a nd of the Cape Breto n area (I) occupy the sa me st rati grap hic positions, (2) 
have simila r facies relationships, and (3) contain generica ll y a nd specifically com
parable suites of foss il s. Therefore, they a re considered essentia ll y contemporaneous" 
( 1953, p. 49). 

Di strib ution a nd Thickness 

The distribution of the Windsor Group in the map-area is shown o n the geo logica l 
maps (in pocket) . Wind sor stra ta occur in the lowlands but , because of their suscepti
bility to erosion, rarely outcrop. Only o ne fair ly complete section of Windsor stra ta is 
known to outcrop in the central part of Cape Breton l s land. This section is on Port 
Hood I sla nd , a bout a mi le off the west coas t, latitude 46°. The basal Windsor limestone 
is missing there, but Norman ( 1935, pp. 34 a nd 40) measured 1.739 feet of Windsor 
st rata a nd Stacy ( 1953. pp. 31 - 36) J,780 feet. Stacy ( 1953, p. 29) estimated the total 
thickness of the Windsor Group in western Cape Breto n Isla nd to be betwee n 2.200 
a nd 2,700 feet. Bell ( 1929, p. 45) estimated th e thickness of the Wind sor Series in the 
type area to be not less th an 1,550 feet.Jn a relati ve ly undi st urbed section , 2,200- 2,700 
feet of Windsor strata is probably a reaso nable estimate of thickness. However, this 
thickne s may be much greate r than normal beca use the more plastic salt and gypsum 
members of the group were concentrated by flowage during fo lding and fau ltin g. Evi
dence for such flowage is established by the abno rm a l thicknesses of gypsum and salt 
enco un te red during drilling of anticlinal structures (N.S. Annual Re port o n Mines, 
1956, 1957, pp. 129- 141 ). 

Stacy ( 1953 , pp. 37 and 38) mea sured 1,005 feet of Windso r strata o n the north
easte rn tip of Kelly Mountain , at Cape Dauphin. H e interpreted the lowest limestone 
in the section as the middle of the B ubzone a nd concluded that the lower part of the 
Windsor section was fau lted out. H oweve r, Sage (1954, p. 58) considered the base of 
the Ca pe Dauphin section to be unbroken B subzone. He further reported (personal 
commu nicat ion) that by digg ing through the drift he uncovered A 1 Windsor limestone. 
It therefore appears possib le that the to tal Windsor sect io n is prese nt a t Cape Dauphin 
a nd is not more than 1, 100 feet thick . 

A bout 1,300 feet of Wind sor st rata in western Cape Breto n l sland were con
sidered to be Lower Wind so r by Norman ( 1935. p. 34). 1 n the same area , Stacy ( 1953, 
p. 13) est im ated 1,200 feet of strata as Lower W ind sor. L ower Wind sor strata at Cape 
Dauphin total about 300 feet (Stacy, 1953, pp. 37 and 38). In Sydney map-area. Bell 
a nd Goran so n (1938a) assigned 3,500 feet of red conglomerate a nd interbedded red 
sa ndstone and shale to the Lower Windso r.Upper Wind sor strata in Sydney map-area 
total 790 feet (Be ll and Goran so n, I 938a), at Cape Dauphin 685 feet , and o n Po rt H ood 
Is land 884 feet to the top of E 1 limestone (Stacy, 1953, pp. 31 - 34, 37 a nd 38). 
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Age 

Fos il s are co mmon in limes tone members of the Wind so r Group and have been 
ex tensively st ud ied in Nova Scotia by Bel I ( 1929) , Stacy (l 953), a nd Sage ( 1954). T hese 
investigators identified a combined tota l of 154 species be longin g to 106 ge nera. 

Corre la ti ons of the Windsor Gro up with stra ta outside the At la nti c provinces 
we re worked out by Bell ( 1929). He (pp. 7 1- 74) concluded tha t the Windsor Series 
correlated wit h the Visea n of western Europe and showed cl ose affi nities with the 
Mera mecian a nd Chesterian of Mi ss issippia n sections in the U ni ted States. Sage's 
wo rk . and to a lesse r extent Stacy's, supports Bell 's co rrelat ion. A li st of the fossils 
co ll ected by the writer from Windsor st rata in Whycocomagh and Baddeck map-a reas 
is given in Table 11. 

Lithological Subdivisions 

Lith ologica ll y, the Wind so r Group in the two map-areas co nsists of thick mem
be rs of massive red si ltstone and shal e, so me red sa ndstone , t hin beds of limestone and 
dolomite , and, loca ll y, th ick deposi ts of gyps um , anh ydrite , a nd sa lt. As in the Ainsl ie 
Member of the Horton Gro up, conglomerate is an important rock type of the Windsor 
Group a long the eastern pa rt of the bas in . Thi s conglomera te is a marginal facies and 
represents a continua ti on of Horton Group sedimentation. 

The shale, si ltstone , and min or sandstone a re mainly red , even-grai ned , soft , 
ca lcareous rocks th at are mass ive to poor ly bedded. Th ey co mm onl y do not di splay 
a ny bedding feat ures in 15 to 20 fee t of sec tion. Thin beds offtaggy, fin e-grained , red 
to greeni h sa nd stone a re interca lated with th e massive siltstones, and commonly show 
the onl y in dication of bedding in these rock s. A green ish grey mott ling effect a nd thin 
gy psum ve in s are loca ll y common in the siltstone . 

intercalated with t he red siltstones are thin tabula r beds of limes tone. These 
limesto nes a re most commo nl y less than 50 feet thick and a re chiefl y mass ive. grey 
limesto nes except fo r the ones of subzone A. However, massive. oolitic and algal 
limestones are fair ly common , the a lgal structures being mos t co mm onl y observed in 
subzo ne C limestones. The mat ri x of the oolitic and foss ilifero us lim estones contains 
abundant shell fragments a nd ma ny of the foss il s are repl aced with ca lci te. Other 
pha se have a vuggy appearance beca use the foss il s are partly or who ll y di ssolved. 
Porosity is a lso due to the vo id s in ma ny shell interiors; thi s is especial ly true in the 
highl y foss il ife rous B subzo ne. wh ich in so me locali ties is practica ll y a coqui noid. The 
foss il s are we ll preserved and eas il y removed from the limesto ne. Bituminous sta inin g 
in Lower Windso r limestones has been noted at several locali ti es. 

Gypsum deposits in Windso r stra ta of Cape Breton Island a re wel l known 
(Goodm an, 1952). The thickest deposits a re in the Lower Wind sor. Salt is not known 
to outcrop but it has been enco untered in drill-h oles in Lake Ain slie map-area (N.S. 
Report on Mines, 1956 ; 1957. pp. 129- 141 ). Salt sp rings have bee n fo und in Baddeck 
a nd Wh ycoco magh map-areas (see maps). Jn the type area , Bell ( 1929, p. 45) estimated 
that" ... gyps um may make up a lmost 20 per cent of the total vo lume [of the Windsor 
Grour], with red sha le 55 percent and ca lca reo us beds 25 per ce nt" . Stacy ( 1953. p. 29) 
estimated that the Windsor Group in Cape Breton l sland contains about 70 per cent 
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TABLE II 

Fa1111a collected fro 111 rile Wi11dsor Group 

FORAMINIFERA 
LOCALITY· 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

INFERRED SUBZONE A B B LW1 C 1 D B LW 1 E B B B C' B B UW B 8 UW C' B C D 
I I I I I 

Nodosinella pnscil/a ( ,\ nl x 

COELENTERATA I I 
I I 

I I I I I I I I 
Zaphrenns mina ,- D : ;, n x 

Lophoph•,tl!um ' x 

D1bunophvllum r x 

D1bunoohyllum lambii Dell x 

Conulana ;p x x 

Conulana planicosrata 0,TNSon x x 

Conularia sorrocula Beeic x x 
I I I 

BRYOZOA I 
Batostomella x x 

Batostomella exilis C: :. on) x x x 

BRACHIOPODA I I I I I I 
Protonie!la baddeckens1s { 81 x x x x 
Productus x 

Productus avonensis 1:-\ x x 

Lmoproducrus semicub1cu/us U3clll x 

Lmoproducws lye/Ii (\:e .. 'le..;·!) x x x x x x x x x x x x x x x 

Lmoproducrus dawson1 < Ree~Jrl x 

Pustula exigua Bell x 

Diaphragmus renuicos!lformis (Beede) x x ' x x 

Camarotoeclua atlanuca Bl x 

Pugnoides ,I) 

P11gnax dawsomanus (Davie lnl x x x x x x x ? 
Pugn1.v magdalena B~>r>·fo x x 

Composua s~ x x x 

Composita daNsom {H,,!I .md Clark ') x x x 

ComposHa w1ndsorens1s Bell x x x x x 

Compos,1a obl!ga1a Bell x 

Compos11a off,mwta Bell x 

Ambocoelia acadica Bell 

A 1flm1a qa lataea 81 x x x 

Mamnia >D. 

Beecherm dav1dsom {Hdl! Jrd Cl:nhl') x x x x x x 

Beecheria latum (81•1!) x x x 

Beechena 1111/vlf, 1nnis (8f•lll x 

Beecher/CJ mesap/anum (Bell> x 

Cranaena ,ii x x 

Cranaena rumida Bt x x x x x x x x x 

Hartelh diefasmoidea x 

Orthotetes 

PELECYPODA I I I I I I I I 
Sanguinofites ;r-

Lepwdesma acad1a (6Ef'.de> x 
Lcpf,)desma ;/n1ben:icadiens1s (f) :,'. ·1) 

Schizodus 'i 

Avicufopecten /ye/11 D ,,.,.-,nn x x x x x x x x x 

Av1culopecren sulJquadratus Bell x 

!llorliola dawsoni Be I x 

Lithop!1agus poolii W '1) x x x x x x x 
I 

I I I GASTROPODA 

Bellerophon · ·i x 

Euphemu:: ure1 F!l'rnir x 

Straparollus mmutus de Koninck x 

Naticops1s howi D:r:. · ;n x 

· Localities are denoted on following page uw. .. Upper Windsor Group LW. . lower Windsor Group 
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red beds wi th no trace of orga nic life, 17 per ce nt gyps um a nd a nh yd ri te, 6 per ce nt salt, 
and about 7 per cent limestone a nd dolomite . 

Jn Eastern Cape Breton Isla nd , coa rse elast ic sed iments a re interca lated with and 
underlie Windsor limestone and gyps um . T hese sed iments co nsist of red , ca lcareo us 
conglomerate, co nglomeratic sa ndstone, a nd sa ndstone . Pebbles in t he conglomerate 
less than ha lf an inch in max imum dimension a re suba ngu lar to subrounded, whereas 
the larger pebbles are subrou nded to ro unded. The pebbles a re co mposed of rh yo li te, 
gra nite, diorite , a nd metamo rphosed sedimentary a nd vo lca ni c rocks. T hese strata 
have well-demarcated bedding planes and are severa l inches to severa l feet thick. 
Where these strata" ... lie below mar ine limestone o r sa nd stone of Lower Windsor 
age a nd fo rm the base of the se ries t hey are mapped as the Grantmire mem ber" (Bell 
and Goranson, 1938a). Weeks ( 1954, p. 73) fo und this definition too rest rictive a nd 
redefi ned the Grantmire as " ... a formation co mpri sing a ll Windsor co nglo me rate 
members that form the base of the gro up , rega rdl ess of whether they a re Lower o r 
Up per Windso r in age." The Gra ntmire Formation, as designated by Weeks, is 
apparently a useful time-stratigraphic unit for mapp ing in easte rn Cape Breton fsland . 
H owever, to be of fo rmatio nal stat us it sho uld not have time designation and that is 
where drawbacks to it s gene ra l usefulness a re e ncountered. 

l n the weste rn part o f Sydney map-area, the upper part of the Grantmire is dated 
as Lowe r Windso r (Bell a nd Goranson , J 938a). Along part oft he western bo unda ry of 
t he map-area , strata mapped as Grantmire by Bell can be t raced a lo ng st rik e to the 
so uthwest where they a re overlain by A 1 Wind so r limestone a nd a re, t herefore , part of 

Wind so r Group Foss il Localities 

I . East s hore o f North Gut, St. Anns Ha rbour. 
2. McLeod Pt. , between Nort h a nd South Gut, St. A nns Ha rbour. 
3. Head of No rth Gut , St. Anns Ha rbour. 
4. Leonard McLeod Brook at Route 19 highway bridge. 
5. Middle Ri ve r, at foot br idge near wes t side Middl e R iver settlement . 
6. lndian Brook. 
7. Seventy-five feet north o f b ridge over Middle Ri ve r at Middle Ri ver sett lement. 
8. North of bridge over Foyle Brook o n road to South Side of Baddeck Rive r sett leme nt . 
9. Peters Brook, a few feet north of ju nction wit h Foyle Brook. 

10. Peters Brook, about 100 feet north of loca lity 9. 
I I . Ma n of War Pt. , Bou larderie Island . 
12. Downst rea m o n sma ll brook from New Glen road , 1,500 feet north of McRae Brook. 
13. Two hundred feet downstream from loca lity 12. 
14. In Baddeck Rive r, about 300 feet below bridge at Forks Baddeck. 
J 5. North Baddeck Ri ve r, near United C hurch Ma nse at Forks Baddeck. 
16. East side of Route 19, abo ut I, 700 feet no rth o f ' Yankee Line' at Lower Middle Ri ver settlement. 
17. Three hundred feet east a nd 100 feet north of Ro ute 5 and Route 19 intersection. 
18. Cow Po int , Indian Bay. 
19. Ha lf a mile east of Ca bot Trail o n Mi ll C reek that Aows into St. A1111s Harbour. 
20. East side of Washabuck Ri ver, 8,500 feet northeast of Washabuck Bridge. 
21. Five hundred feet below bridge ove r Southwest Mabou River at River Ce ntre settlement. 
22. Upper Di ogenes Brook, abou t 1,300 feet downstrea m from old silica sa nd quarry. 
23. Two thousand four hundred feet sout hwest of West Alba Post Office, o n a point of land where 

road is closest to the water. 
24. Two thousa nd seven hundred feet no rth of fir st br idge over Ri ver Den ys south of Blue M ills. 
25. One thousand three hu ndred to 1,400 feet south of locality 24. 
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the H orton Group (in sensu stricto). The Grand a rrows sect ion (Fig. 2, co lumn 7) is 
probably eq ui va lent, in part , to at least the Strathlorne Member a nd co uld be equi va
lent to at least part of the Cra ign ish Formation. St rata of Grantmire-type lithology 
are the refore time-transgress ive from some unknown time during deposition of t he 
Horton Gro up upwards into the t ime of depos itio n oft he Windsor G ro up. The Grant
mire conglomerate is over lain by either Lower or Upper Windsor limestones at a num
ber of loca li ties in eastern Cape Breton Isla nd. T he conglome rate un der li es and overli es 
fossi li ferous Windsor li mesto ne and in severa l o utcrops the li mestone can be seen to 
grade lateral ly into conglomerate (Weeks, 1954, p. 75). T he Grantmire Formatio n was 
therefore time-transgressive during Lower and Upper Wind sor deposition . 

Stacy ( 1953) recognized twe lve limestone units associated with the five W indsor 
subzones of Cape Breton Island . Each limestone was ident ified by the leuer of the 
subzone to which it belonged and these were given num bers in ascendi ng order. A 1 

limestone is the basa l member of the Windsor Group; t he other uni ts are A2 ; B1, B2, 

B3 ; C 1, C2, C3 ; D 1. D2, D 3 ; E1. Two limestone bed s were recognized above the E 1 

limestone at Ca pe Dauphin (Stacy, 1953 , p. 37), but th ese we re not nu mbered. Stacy's 
subdi visio ns of Wind so r Ii mes tones we re use ful for deta il ed descriptions of sections but 
co uld not be ap plied on a regiona l basi s (S tacy, 1953, Abstract). 

The basal mem ber of the Wind so r Group in Baddeck and Whycoco magh map
a reas (A 1 limestone) is 30- 60 feet thick. It is a thinl y laminated, fine-grained limestone, 
medium to da rk grey. The close ly spaced la minae ma y be appare nt onl y on wea thered 
surfaces; the la minae in the upper part a re co mm onl y less than 0.5 mm apa rt. The 
basal part is co mm onl y more mass ive than the upper. Qua rt z and /or gyps um and 
an hyd rite grai ns, less t han 0.05 mm in size, are sca ttered a long th e bedd ing pla nes. 
These give the rock a laminated a ppeara nce wit h a lternat in g li ght and da rk grey layers. 

Several fossi ls we re found in the At limestone in Baddeck map-area on St. Anns 
Bay, Forks Baddeck, and Upper Middle River. They include Ost racoda and Spirorbis. 
Overl a p by A1 Wind so r limestone of pre-Carboniferous rocks occ urs at the so uthern 
bounda ry of Whycocomagh map-area . The limestone is underl a in by 8 feet of Horton 
co nglomera te. The lowe r contact of the co nglomerate is gradati ona l with wea thered 
gra ni tic rocks. Th e conglo merate was probably deposited on a weathered surface of 
gra nite, as indicated by the presence in the conglomera te of both hi ghl y wea thered and 
rela ti ve ly fres h gra ni tic rocks. Th e lower few feet of conglomerate co nta in pebbles that 
are mainly of local derivation , whereas the upper par t co nta in s numero us fo reign 
pebbles. The A1 limestone outcro ps on a sma ll point in R oss Pond nea r West Bay 
Marshes a nd is probably ove rl a in by gy psum because th e wate r deepens ab ruptl y into 
a large sin k- hole 10- 15 feet from shore. 

Sage ( 1954, p. 76) considered A2 limestone an anomaly in the sequence of beds 
when correla ting Windsor subzones of Antigonish and Cape Breton Isla nd with the 
type sect ion nea r Windsor. He stated th at the sequence of beds wo uld be more 
co mparable if the A2 limesto ne were corre lative wi th the lowermost fossiliferous bed 
in the type sec ti on, whi ch belongs to subzone B. Sage 's sugges ted corre latio n is correct 
because the wri te r fo un d fossi Ii fero us A2 Ii mestone with a su bzone B fa un al assem bi age 
in the ri ve r at Forks Baddeck. This limesto ne is ye ll ow, brecciated , and silt y and is 
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identi cal to the " Ca nary" limestone desc ribed by M ather and Trask (1928, p. 28 1), 
wh ich was designated A2 limes tone by Stacy (1953, p. 41 ). T hi s foss iliferous A 2 li me
stone o utcrops abo ut 20 feet st ra ti gra phicall y ab ove A 1 limes tone; the stra ta between 
are cove red. 

T he fa una ! asse mbl age of A 2 limesto ne is shown in co lumn 14 of Table lJ. ]na n 
unpu bli shed repo rt t he writer received fro m W. A . Bell concerning thi s assem blage, it 
is sta ted: "Cranaena tumida is by fa r the most a bunda nt species. Composita wind
sorensis is rare. Beds a re infe rred to be long to Subzone B of L ower Windsor, although 
t hey may not necessa ril y belong to the sam e stage in this Subzone as beds of lot 
K53- l ". T he foss il s fr o m collection K 53-1 a re li sted in column 1 of Table ll. 

T hree miles no rtheast of Baddeck ma p-a rea , a long St. Ann s Bay, subzone B 
Ii mesto ne ove rlapped ear li er Windsor st rata and was deposi ted on granite. Also, on the 
no rth and east sides of North M o un tai n in W hycoco magh map-a rea, fossili ferous B 
limestone is resti ng a lm ost di rec tl y o n gra ni te , a nd JO miles no rtheast of Boisdale, 
a long St. An drews C hannel, subzone B limestone is restin g directl y on pre-Carbon
ife rous rocks (Bell and Gora nson , 1938a). 

O utc rops of Up per Win dsor stra ta a re sca rce in Baddeck and W h ycocomagh 
map-areas and U pper Windsor limestones a re not as fossi li ferous as those of the 
Lower W indsor. H owever, foss il s fr om U p per W indsor strata were ob tai ned in the 
weste rn part of Wh ycoco magh .map-a rea , t he D enys Basin between Nor th Moun tain 
a nd Cre ignish Hill s, M iddle Rive r and Baddeck Ri ver va ll eys , and a long the shore 
zo ne of Bou la rde ri e Tsland. Upper Wind so r st ra ta a re located at t he bounda ry of 
G lace Bay a nd Lo uisburg map-a reas (Bel l and G o ranson , 1938c) , where they we re 
deposited on pre-Ca rbo ni fe ro us rocks. Thi s is the onl y k nown loca li ty where the Late 
Windsor sea tra nsgressed the borde r of the Ea rl y Windsor seas in the cen tra l pa rt of 
Cape Breton l sland. 

Windso r seas did not have as p ronounced an effect on the gross lit ho logy in eas t
ern Cape Breton ] sta nd as in the centra l a nd western parts o f the l sland. Jn eastern 
Cape Breton J sla nd coarse elastic sediments we re major contr ibuto rs to the W indsor 
s uccess io n. W ith o ne excepti o n, all m a rine Windsor strata a re underl ain by red sand 
sto ne and co nglo merate (Grantmire Formati o n) in eastern Cape Breton Island. T he 
most easte rl y exposures o f Windsor stra ta o n the l sland are th ose m enti oned a bove, at 
t he bo unda ry of Gl ace Bay and Lo ui sburg m ap-a reas. There limesto ne, toge ther with 
dolo mi te a nd sa ndsto ne, was deposited a bove severa l fee t of conglo merate . 

Mabou Formation (includes Canso Group) 

The Ca nso G ro up was defin ed by Bell (1943, p . 5), who stated t ha t it " ... com
p rises non -marine red a nd grey shales a nd sa nd stones t hat ove rlie the ma rine Win dsor 
gro up or non-ma rine rocks of eq ui va lent age" . The nam e was derived from a type 
locality a lo ng t he eastern sho re o f the Strait of Ca nso, on Cape Breton Tsland. 

R ecent wo rk has bee n do ne o n the 'Ca nso Gro up ' of Nova Scotia by Belt (un p ub
li shed Ph. D . thes is, 1962) , who e levated the M abo u Formation o f No rman ( l 935) in 
western Ca pe Breto n [stand to the M a bo u G ro up. ln Cape Breto n Isla nd , he included 
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in the M a bo u Group a ll st ra ta prev io usly co nsidered to belong to the Can so Group 
a nd a lso so me strata previously considered to belong to the Ri versda le Group. H e 
recommended dropping the two te rm s 'Canso Group' and ' Riversda le Group ' because 
they have been used as time-stratigraphic unit s. Whe n Bel t 's work is published , it 
should demonstrate that the Mabo u can be di vided into seve ral rock-stratigraphic 
units a nd be ca ll ed M a bou Group. U ntil it is shown that t he M abo u does conta in 
mappable units it is better to use Norman 's terminology- 'M abo u Formatio n' 
( 1935, p. 43). 

The a uthor cou ld probably have used the term 'Ca nso Group' in thi s description 
except for strata in the central part o f the sync line at Maple Brook in Wh ycocornagh 
map-area. Strata in the axial part of t he syncl ine are probably of Westpha li a n A age . 
Consequently, these strata would have to be ca lled ' Ri ve rsda le Group '. The wri ter 
considers these st rata to be part o f o ne major unit that should not be divided into two 
groups beca use pa rt is of am urian age and part Westpha lian A age. 

D ist ribution a nd Thick ness 

The distributi o n of the M a bou F or mati on in Baddeck and Wh ycoco mag h rn a p
a reas is shown o n the geo logical maps (in pocket). 

Bel I ( 1943, p. 6) assigned about 2,000 feet of strata to the Can so Group in the type 
secti o n along the Strait ofCanso whereas, in the sa me sect io n, Ferguson ( 1946, p . 3) 
ass igned a bout 3,000 feet to the Ca nso. The diffe rence in thickness resulted from the 
se lection of different beds as the st rat igraphic top of the Canso Group. ln the sa me 

section Belt ( 1962, p. 31) assigned 9,660 feet of strata to the M abo u Group ; thi s 
includes more t ha n 6,000 feet of stra ta Ferguso n considered as Ri versdale Group. 

Norman ( l935, pp. 43 a nd 44) measured 2,900 feet of Mabo u Formation in Lake 
Ainslie ma p-area. Cameron ( 1948, p. 6) ca lculated the M abo u Formation to be 2,700 
feet thick in Margaree map-a rea , a lthough he suspected there was so me repet ition of 
beds due to faulting. Bell a nd G o ra nson (1938a) meas ured 750 feet of Canso strata 
( Point Edwa rd Formation) in Sydney map-a rea a nd calcul ated that a n additio na l 500 
feet were covered by the water of Syd ney Ha rbour. However , some of the section is 
missing as the top of the Can so sectio n was a sur face of erosion. The top segment of 
t he 275 feet of Canso Group at Cape D a uphin was a lso an eros ion sur face (Bell and 
Goranson , 1938b) . The thickest measured Ca nso sectio n in Nova Scotia is in the 
Antigonish area, which is a bo ut 20 miles so uthwest of Ca pe Breto n Island. There, 
Sage ( 1954, p. 60) assigned 5,949 feet of strata to t he Ca nso Group. 

The writer ca lc ul ated a minimum thickness of7,000 feet for st rata that he mapped 
as Ca nso Group, in the M aple Brook a rea in the so uth-central pa rt of Whycocomagh 

map-a rea ( l957b). lt is these strata that are here being as igned to the Mabou Forma
tion because of the age con notat ion in the use of the term 'Ca nso Group'. The st rata 
o f thi s area were prev ious ly conside red by Bell (written com munication, 1958) to 
be long to the Ri versda le Gro up. Bel l later agreed wit h the author (written comm unica
tion , 1958) that these strata included H orton Group, Windsor Group. and Can so 
Gro up strata. He maintained , however, that the upper pa rt of the section was probably 
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Riversda le (Be ll , 1958, p. l 29). The basis for Bell 's di sagreement was the probable age 
of t he contained foss il s. 

The pa rts of the sect io n in the Maple Brook syncline , assigned by the a uthor to 
the Canso Group (K ell ey, l 957b) , a re lith o logicall y similar to Belt 's type section of t he 
Mabou Group in the so uth west M abo u basin (Belt , 1962, chart lb). Both a reas include 
the three formatio ns Belt ass igned to the M abo u Group in Cape Breton l sla nd . The 
status of the form ati ons in the Mabou Group has not been dem onstrated , but va ri ous 
facies ca n be recognized in section s a nd they m ay be m appa ble. There can be littl e 
do ubt that the Mabou Formation in many areas refl ects continu ous sedimentati on. ]t 
o nly complicates the problem, and does n ot follow accepted st ratigraphic procedure, 
to divide the Maple Brook rocks into two rock-stratigraphic units solely on the basis o f 
contained fossils . Jn the past , thi s has been the accepted procedure by the Geological 
Survey in the Strait of Canso secti on, a few miles to the south , a nd in other parts of 
Nova Scotia. 

Age 

The Canso Group does not contain a large assemblage of fossi ls, but the few 
fossi l flora present co rrelate with the Namurian A zone of the Uppe r Carboniferous of 
E urope (Bell , 1943, F ig. l 1 ). Copeland (1957, p. 8) placed the Canso Group in the basal 
part of the Upper Carboniferous wi tho ut suggesting what part of the Nam urian the 
Ca nso is co rrelative with . 

The Mi ssissipp ia n Subcommittee of the Committee o n Stratigraphy of the 
National Research Co uncil (Well er, et al., 1948) has tentati ve ly accepted Moore's 
( 1937) cor relatio ns, which conclude that the Mi ssissippian- Pennsylvanian contact 
co rresponds to the Lower a nd U pper Namurian contact of E urope. 

No fossi ls useful for dating have been fo und in the upper part of the Ca nso Group. 
Copela nd ( 1957, p . 8) concluded fr o m his study of the Art hropods that " A gradat ion 
from strata of Namurian to possible Lower W estphalian A age appears to be indicated 
wit h o nl y a sli ght fa una ! vari a tion a nd no appa rent lithologic break". lt is t he refore 
possible that the act ual contact between the Miss issippi a n a nd Pennsylvanian is within 
the Ca nso Group. The contact would also have to be wit hin the Mabou Formation 
because it spans the time interva l in quest ion . 

All fossi ls fo und in the three areas mapped as Mabou Formati on are apparently 
co nsistent with a Namuri an age, except for spores fr o m the thin coal seam in the axial 
pa rt of the Mapl e Brook syncline, near Glenda le. There, the spores suggest a W est
pha lian A age (Barss , personal communicat ion, l 962). Jn accordance wi th past pro
ced ure of the Geological Survey, rocks of the th ree areas, excep t fo r rocks in the 
vicinity of the coa l sea m, co uld be (a nd were) mapped as Canso Group. The axial part 
of the syncline would have to be part of the Riversdale Group. 

Anthracomya angu!ata Dawson and "Estheria" ? sp. we re found in grey shale 
abo ut 2 mi les fro m Baddeck toward Nya nza on the north side of the Trans-Canada 
Hi ghway. Carbonicola s p. was fo und on the sma ll stream that flows from Whycoco

magh Po rtage Post Office to St. Patrick ' s Chan ne l. Anthracomya cf. angu!ata Dawson 
was fo und a t severa l locat io ns in the M aple Broo k syncline, near G lendal e. Lioestheria 
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st ria /a (G o ldfuss a nd Munster) , Leaia tricarinata M eek a nd W o rt he n, a nd Leaia cf. 
acutilirata Copela nd we re found 600 feet so utheast of the so uthern bo undary of 
Wh ycoco mag h ma p-area o n a bra nch of Ri ve r Jnhabita nts. so uth of Princeville 
Post Office. 

Lith o logy 

The M abo u Formation in Baddeck a nd Wh ycocomagh map-a reas includes 
lam inated grey sha le a nd siltstone, thin beds of limestone , interbedded grey and red 
silt stone , sha le, a nd fine- to med ium-grai ned sa nd sto ne. Be ll ( 1943, p. JO) poi nted out 
that t he lith o logica l differences betwee n the Canso a nd succeedi ng Carbo ni ferous 
g roups:" ... mos t signifi ca nt [i n the Canso Group] a re : ( 1) the absence o r ra rit y of 
conglomerate in ova Scoti a; (2) the widespread di stribution , ho ri zo nta ll y and 
ve rtica ll y (exce pt in the Cu mberla nd Bas in facies) , of la minated , rippled, a nd rnud
cracked bed s carrying a Au vio lac ust rine fa una". 

The most commo n rock types o f the Mabou Formati o n within t he map-a reas a re 
red shale , s iltstone. and fin e-grained sa nd stone. Green , grey , and black siltstone and 
sha le a re a lso preva lent. Limestone beds, chieAy less than 2 feet thi ck, are prese nt ; 
t hese a re ma inl y thinl y la minated , a lga l-like a nd silty limesto nes. The thinly lam inated , 
g rey siltstone a nd sha le a re co mm o nl y va rve- like in appeara nce, with a lternat ing li ght 
a nd da rk laye rs less tha n o ne-quarter inch th ick. The da rk ba nds are grey to black 
shale and the li ght grey ba nd s a re fine-grained siltstone . Crossbedding and rippl e
marks are common ly see n ; mud-cracks, sco ur-a nd-fill structures , a nd pse ud om o rphs 
a fter sa lt c rysta ls a re less frequent fea tures. Ca rbo ni zed pl a nt deb ri s a nd iro n sulphide 
crysta ls a re loca ll y a bunda nt. 

T he most common feature of Mabou strata is t hin bedding o r lami nation. Thi s 
a ppea rs ge nera ll y in the lowe r part of the formatio n. Grey, t hi n ly lamina ted siltstone 
with min or red silt sto ne are the most preva le nt rock types of the lower part of the 
Mabou Formation . 
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Chapter V 

GEOLOGICAL HISTORY OF THE MISSISSIPPIAN PERIOD 

ln ear ly Mi ssiss ippian time, centra l Cape Breton Jsland , including Baddeck and 
Whycocomagh map-areas , was an area of deposition and erosion . The eastern part of 
the I sla nd was a highland area (or nea rl y so) t hat controlled the sedimentation to the 
west ; it ex isted throughout deposition of the Horton Group and during most , if not al I, 
the time of Windsor Group deposition. During latest Miss issippian time the highland 
a rea was either non-existent or quiesce nt , as attested by the sedimentary rock s of the 
Mabou Formation a nd it s corre latives. 

Horton Group Deposition 

The Horton and Windsor Groups, where deposited , formed an unbroken 
succession of strata over all centra l Cape Breton l sland exce pt in the vicinity of the 
Ma bou Highlands. There, a n unconformity separates the two groups. l nasmuch as 
these two groups are conformable over the remainder of Cape Breton I sland, the zero 
line o f thickness of Horto n st rata at the time of A 1 Windsor deposition is equiva lent to 
the zero line of deposition (F ig. 1). 

Margin of Basin 

The conformable contact o f the Horton Group with the Windsor Group in Nova 
Scotia is, with one exception , characterized by the presence or a thinly laminated 
Ii mestone (A 1 Windsor Ii mes tone). The one exception is present in some margin a I areas 
of the basin where elastic sediments and limestone were deposited contemporaneously. 
This relationship ha s been di scussed by Murray ( 1960) and Smith (1956) in the 
Antigonish basin. 

For more than 40 miles, from the west side of Kelly Mountain to the southwest 
end or North Mountain , in Bad deck and Whycocomagh map-areas, the most easterly 
st rata of A 1 Windsor limestone re st conformably on the Ainslie Member, or overlap 
pre-Carboniferous rocks. The locality where the A 1 Windsor limestone overlaps pre
Carboniferous rocks is on the so utheast side of North Mountain and establishes the 
edge of the Horton basin in the southern extremity of the area (Fig. I) at the time A 1 
limestone of the Windsor Group was bein g deposited . 

The general a rea of North Mountain was positive durin g most of Horton deposi
tio n. This is shown by the fact that fossi liferous B limestone of the Windsor Group 
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ove rl aps the earlier Wind sor a nd is practically resting o n Preca mbri a n rocks o n the 
north a nd east si des of o rth Mo untai n. On the west s ide of o rth Mountain 0- 500 
feet of Mi ssissipp ia n conglomerate and sa ndsto ne underlie fossi lifero us B limestone. 
The elastic rocks may a ll belo ng to the Windsor Group; if t hi s is the case , North 
M o unta in must have been positive d uring Horto n deposition. If, o n the ot her ha nd , 
part oft he elastic rocks belo ng to the H orton Gro up, the n the edge of the H o rton basin 
was a long the weste rn edge of Nort h M o un tai n. 

An indi catio n t hat th e edge of t he Ho rto n basin was close to t he so utheastern 
pa rt of Whycocomagh ma p-area is that 5,000 fee t or more of Craignish F o rmat ion 
present on the weste rn side o f t he C reignis h Hil ls is mi ssing o n the easte rn side. This 
indicates that during depos iti on o f the Craigni sh Formation the base level of erosion 
was probably close to the prese nt eastern edge of t he C reigni sh Hill s. On the easte rn 
side of the hill s, a thinner bu t representat ive secti o n of t he Strathl o rne- Ainsli e 
Formation uncon fo rmab ly ove rlies pre-Carbo nifero us rocks a nd is conformably 
ove rl ain by t he basa l Windsor limestone. Thus, at so me loca lity between the eastern 
side of t he Creigni sh Hill s a nd t he weste rn side of orth M o untain , the A 1 W indsor 
Limesto ne ei ther ove rlapped o nto the pre-Ca rbonifero us or i nterfinge red with the 
thin zo ne of conglomera te a nd sa ndstone th at fl a nk s the weste rn side o f North 
M o untain. Jn t his vicin ity ( ort h Mounta in), the zero line of Horton deposition was 
arbitra rily placed halfway between the 800 feet of H o rton stra ta on the ea st si de of 
the Cre igni sh Hil ls and the western edge of o rth M o un tain (Fig. J). As indicated 
a bove it is poss ible that the ze ro line of depositi on may be a lo ng the weste rn edge of 
No rth M o unta in . 

W indsor strata rest directly on pre-Ca rbonifero us rock s a t seve ral loca liti es al ong 
the so utheas l side of Kelly Mountain. H owever, on the no rthwest side, abo ut 700 
feet of red sa nd stone a nd conglomerate separate the A 1 Windso r limestone fr om the 
pre-Ca rbo nife ro us. At Engli shtown, on t he northwest s ide of Kelly Mounta in , a nd a t 
Fai ry Hole, hal f a mile west of Cape D a uphin , subzo ne 8 limesto ne rests on gra nite. 
The zero line of depositi o n is therefore placed nea r t he so utheastern edge of the 
mountain a nd swi ngs nort hwestwa rd before E ngli shtown (Fig. l ) . This 700 feet of 
H o rto n sa nd stone a nd conglome rate is o ne lith o logica l uni t. Therefo re, it may be a 
ma rgina l phase of t he H orton Group or a ma rgi na l fac ies of the Strathlorne- Ainsli e 
Formation of the H o rto n Gro up. 

Southeast of Gra nd a rrows, o n the so utheast shore of East Bay, B Windsor 
Limestone is separated from the pre-Ca rbo ni fe ro us by a thin zo ne of co nglo mera te. 
The limesto ne in seve ra l places grades into co nglome ra te as the individual beds are 
fo llowed to the east toward the pre-Windsor erosion sur face (W eeks, 1954, pp. 74- 75) . 
Therefore , the ze ro line of de positi on is at so me positi o n between Grand Na rrows and 
the so utheast sho re of East Bay (Fig. l ) . 

Northeast of Gra nd Nar rows, at Shunacadie, the basa l Wind so r limes tone has 
been noted by H yde ( 1914) and Norm a n ( 1927, 1928). Seventeen miles n o rtheast of 
Shunacadie, however, 8 Wind so r limesto ne was depos ited directl y o n the pre-Car
boni fero us ( Bell a nd G o ra nson, l 938a) . T herefore , the ze ro 1 i ne of H orto n depositi on 
can be o nl y approxim ate ly located a long St. A ndrews Channe l ( Fi g. I) . 
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An exte nsion of the Horto n basin has been projected into Syd ney map-area 
because the ba sa l part of the 3,500 feet of conglomerate , sa nd stone, and shale that 
Bell a nd Goranso n ( 1938a) mapped as the Grantmire member of the Windsor Group 
may belon g to the H o rton Group. The up per part of the Grantmire succession is 
we ll dated as Lower Windso r but the age o f the basal part is unkn own a nd could be 
part of t he H orton Group, even if the H orton is rest ricted to a time-rock uni t. 
Structural and lit hological data suggest, as mentioned in Chapter IV, that the Grant
mire is the same lith ologica l unit as the H orton conglomerate and sa ndstone in the 
area of Grand Narrows and tbe penin sula north of Jona. The conglomerate and sand
sto ne in the Gra nd N a rrows a rea ca n be foll o wed along st rike to the northeast, a nd 
in Sydney map-area thi s unit is mapped as Grantmire member (Bell a nd Goranson, 
I 938a). l n the western pa rt o f Sydney map-area , the first recogniza ble unit in or 
above the conglo merate is Lower Windso r limestone (i.e. a subzone B limesto ne). 
West of t he city of Sydney the first recognizable unit is Upper Windsor limesto ne 
(i.e . a subzone C limesto ne). Thi s suggests that the co nglomerate a nd sa ndstone in the 
Gra nd Narrows area ascend the section to the northeast a nd the Grantmire member 
in Sydney map-area may, in part, belong to the Horto n Group. 

The loca ti on of th e edge of the H orton basin is unknown in Cape Breton Isla nd 
beyond the areal limi ts o ut lined. However, in northern Ca pe Breton Island , Neale 
( I 963b) noted the A 1 Windsor limestone conformably overlying the Horton Group 
in the eastern pa rt o f Pleasa nt Bay map-area , whereas, in Dingwall map-area (Neale, 
!963a), Lower Windsor limestone overlaps pre-Carbo nifero us rocks. lt therefore 
seems possi bl e that the northerl y t rend of the zero line of H orton deposition a t the 
beginning of A 1 Windsor deposition continues into northern Cape Breton Isl and 
(Nea le a nd Kelley , 1960). 

Tectonics a nd Sedimentation 

The conclusion that areas of high relief ex isted during deposition of t he entire 
Horto n Group is based on the fact tha t coarse el as tic rocks of fai rl y similar composi
tion, te xture, a nd other primary feature s we re deposited throughout the H orton 
section in the eastern part of Cape Breton Jsland . East of the Creignish Hill s, and 
in the cent ra l a nd easte rn pa rt o f Baddeck ma p-area, the Ain slie Member consists of 
as much as 30 per cent conglomerate. West of the Creignish Hill s, however, and in 
the weste rn part of Baddeck ma p-a rea , conglo merate is a rela tive ly min or co mponent 
of the Ainslie Member. The widespread vertical and lateral di stribution of conglomer
ate in the H o rton section is most logically expla ined by peri odic renewal of source 
materia l th at probably resulted fr o m upli ft in the so urce a rea or downsinking in the 
basin area, o r a co mbinatio n of the two. The nature of the movement is unknown . 
H owever, it affected o nl y loca ll y H orton strata a lready deposited , so that loca l 
unco nfo rmiti es resulted , such as the one west o f the Ma bo u Highlands. 

Murray (1960) did not interpret the coarse lithologies of the H orton G roup as 
marginal facies. H e interpreted the three format ion units of the H o rton Group as 
ti me-rock unit s. Thi s was based on the ass umpti on t hat the H o rton Group, where 
fully deve loped . had th e sa me threefo ld sequence of strata in a ll secti ons and that it 
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as a whole was not time-transgress ive because it wa s over lain by the A l Windsor 
limestone (a time plane). The refore, acco rding to this interpretat ion the sa me geologi
ca l seque nce of eve nts was recorded eve rywhere si multaneo usly. T o have obta ined a 
sy nchron o us sequence of events throughout Nova Scotia during Carbonifero us time 
wo uld have required synchronous uplift throughout thi s period . Murray ( 1960, p . 
l 14) a ppare ntly accepted this requirement for he sta ted :" ... the Carboniferous period 
in Nova Scotia was tectonicall y ho mogeneous." 

To demon st rate the difficulty of recogni zing in a ll parts of the H orto n basin 
the effects of a tectonic event t ha t occurred o nly in its ma rgina l parts , an exa mple 
may be cited fr o m Murray's work. Thus in the Antigoni sh basin , Murray ( 1960, p. 69) 
stated that the South Lake Creek For matio n of the H orton Group in most places un
confo rmably underli es a sha rpstone conglomera te designated as the Ri ght's Ri ve r 
Formation. The Ri ght's Ri ve r F ormat io n is co nfo rmably ove rl ai n by the A 1 Windsor 
!i mestone, a nd thus it is a lso part of the Horton Gro up (Murray, 1960, p. 69). Co m par
ing these strata to those in the type section o n So uthwest Mabo u Ri ver, Murray 
stated th at the upper part of the So uth Lake Creek Formation , the Graham Brook 
Member, is co rrelat ive with so me pa rt of the Mclsaac Point M ember of the Ainslie 
Formatio n. The Right 's R ive r Formati o n is a lso cor relat ive with so me part of th e 
Ainslie Formation. Murray ( 1960, p. 90) stated that " ... the Graha m Brook Member 
probably ex isted o n the same inte rface with both M c isaac Poi nt a nd R ight's Ri ver 
and rep rese nts an intermediate facies. " The Ri ght 's River Forma ti on wa s in te rpreted 
to be a ll uvia l fa ns that formed as a result of fa ulting in the positive a rea to the north 
a nd west o f t he Ho rton bas in ( Mur ray, 1960, p. 80). Up lift , therefore. had a pro
no unced a nd easi ly recogni zed result o n H orton sed iments in pa rt of the Antigo ni sh 
basin at a ppa rentl y the sa me time as uninterrupted de positi on took place in the 
So uth west Mabo u Ri ve r sect ion. Also, there is no evidence of thi up lift in a ny of the 
marginal sections o f the Horton Group in easte rn Cape Breto n l sla nd . Per iods of 
uplift were there fo re not of the same in tensity t hro ugho ut Nova Scotia. Jf uplift was 
synchron o us, but no t of t he same in ten sity, it wo uld be ex tremely diffi c ult to recogni ze 
it as such because o f li t ho logica l changes within each formation. As pointed out in 
the c hapter on Lower Mississippia n stratigraphy, there are wide va ri ations of rock 
types w ithin each fo rmat ion as one follows them toward the basin margi ns. If litho
logica l units we re good criteria fo r time correlation in the Carboniferous of ova 
Scotia , t hen we sho uld still believe that al l the prod ucti ve coal beds were deposited at 
the sa me time , an idea long since d ispe ll ed ( Bell , 1921 , p . 18£). 

C limat ic interpretation of the H orton Group is a not her controve rsial problem. 
lt is difficult to determine whet her or not ce rtain li t hological feat ures are due to 
tecto nic movements or clima tic cha nges, or bot h. All feature s used as crite ri a for 

specific clim atic interpretations by Bel! ( 1929, p. 39) can app ly eq ua ll y well to d ifferent 
climatic interpretations or can even be ascribed to u p lift ra ther than cl imate. Thus, 
Kryni ne ( 1950, p . J 30) in disc uss ing pa leoclima tic criteria stated that" ... secl i mentary 
fea tures are not the product o f a g iven e nviro nment , but o nl y of ce rta in proces es , a nd 
t hese processes may take p lace in seve ral ve ry different environments." H orton 
sedimentation in central Cape Breton Is la nd can be interpreted on the basis of 
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relatively conti nuous upli ft wit h two major periods of uplift supe rimposed, if we 
ass ume that the correlat ions discussed in the chapter on Lower Mi ssis ippian strat i
graphy are co rrect. 

The first period of uplift initiated volcanism and erosio n of coa rse detritus that 
was deposited to for m vo lcanic and sedimentary rocks' and the Graham Ri ver a nd 
Skye Ri ve r Members of the Craignish F ormati on. The arra ngement of this m ater ia l 
i suc h that a lower volcanic a nd coarse fac ies (volcanic a nd sed ime ntary rocksl and 
Graham Ri ve r member) is ove rl a in by a fi ne-grai ned , we ll- so rted facies (pa rt of the 
Skye Ri ver member) that interdigitates with a coarse-grained facies (part of the 
Skye Ri ver member). The thinly la minated character of the grey siltstone in the Skye 
River Member of the Graham River section indicates deposition in quiet water 
(Pettijohn , l 957, p. 593), probably in a lake or on a flood plain. The coarse-grained 
rocks of the Graham Rive r Member were probably deposited in proximity to their 
so urce, as suggested by the ang ul ar nature of both the smaller pebbles (i .e. less than 
half an inch in di a meter) and the matrix of the conglomerate. The la rger pebbles are 
subangular to we ll rounded. Coarse-grained , poorly so rted rocks of the Skye River 
Member a re more com mo n in the sections of the Southwest a nd So utheast Mabou 
Rivers than in the Graham River sectio n. This poss ibly indicates that the two fo rmer 
section s, especia ll y the Southwest Mabou River sect ion , were deposited closer to their 
sources than was the Graham River section to its source. The abundance of ca rbonized 
plant fragments a nd the predominantl y grey colour of the Skye Ri ver Member indicate 
that reducing conditions predominated in its depositional environment. 

McLeod Member lithology represe nt s a transitiona l facies in western Cape Breton 
Isla nd and, as might be expected , it s uggests active movement in the eastern part of 
the Horton basi n. The McLeod Member type of lithology is far mo re widespread than 
that of the lower two members of the Craignish Formation , and constitutes the basa l 
part of the Horton Group over most of centra l Cape Breton l sland. In western Cape 
Breton lsland the McLeod Member becomes progressively finer grained in higher parts 
of the sect ion even t hough, in the Graham Ri ver section , conglomerate is interbedded 
with the fine-grained sedimentary rocks that are correlative with the McLeod Member. 
In Baddeck map-area , in the eastern part oft he basin , conglomerate that is correlative 
with the McLeod Member (Fig. 2, col. 7) is distributed throughout the section. It is 
immaterial which part of the Grand Narrows section (Fig. 2, col. 5) correlates with 
the McLeod Member because, as mentioned above, the entire secti o n consists of 
interbedded conglomerate and sa ndstone. 

The conclusion that deposition of the Strathlorne Member took place under more 
sta ble tectonic cond itio ns than those which accompanied deposition o[ the other 
Horton units in cent ral Cape Breton r land is based on the fine-grained and thinly 

laminated character of St rathlorne lith ology, which persists almost to the margin of 
the basin. Tt is poss ible that the basal con tact of the Strathlorne, which invariably is 

fairly sharp (i.e. discernible over several feet) , may represent a time plane as proposed 

by Murray. ll must be stressed , howe ve r, that in parts of western Cape Breton Island 

1Sincc designated the Fissel Brook Formation . See Kelley, D. G . and Mackascy, W. 0., Basal 
Mississippian Volcanic and Sedimentary R ocks in Cape Breton fsland , Geo/. Sun•. Can., Paper 64-34 (1965). 
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the on ly diffe rence between the upper part of the McLeod Member and so me beds 
within the Strathlorne Member is in the co lo ur. A lso, one would expect deposit ion 
of the fine-grained Strathlorne M ember to have commenced farther from the border
ing up la nds a nd to be transgressive toward these u plands. This is by no mean s 
necessa ry because a ll upl a nd s did not necessar ily cont ribu te a significant amount of 
sediment to the basin . 

T he main characterist ic of the Strathlorne Member , apa rt from its co lo ur, is the 
presence of thinly lam in ated grey sil ts tones. These a re indica ti ve of quiet-water 
deposition (Pett ijoh n, 1957 , p. 593), so that the Strathlorne was probab ly deposited 
on the flood plain of a slowly moving st ream , which inte rmitte ntl y or continu ously 
invol ved lac ustr ine a nd pa ludal enviro nments. The genera l absence of mud-cracks , 
the predomi na nt ly grey co lo ur, the inclusion of crysta ls of iron sulphides, a nd the 
presence of many fragments of ca rbo ni zed plant rema in s probably indi cate that 
drai nage in the basin was poor and that the wate r-tabl e was hi gh, so that depositi on 
of the sediments too k place in a reducing environment. Swampy conditions and 
ri ch vegetation a lso existed on the fl ood plain as shown by a 6-inch sea m of coal 
within t he Strathlorne Member in Baddeck map-a rea , along H a rris Brook. 

Uplift was loca ll y active in parts of the so urce a rea during Strat hlorne depositi o n 
as is indi cated by the coa rse-grained sedi me nts in the Grand a rrows a rea, which are 
co rrela ti ve with the Strathlorne M em ber. H owever, the red, coa rse-grai ned facies did 
not persist ve ry far out o n the flood plain where the grey, fine-grained Strathl o rne 
st rata we re bein g deposited . 

During deposition of the Ainsli e M ember there was m o re intensive uplift in the 
so urce area. Thi s is inferred from the widespread di stributi on of conglo merate 
( latera ll y and vert ica lly) in the central a nd easte rn pa rts of Bad deck a nd Whycocomagh 
map-a reas. The lowerm ost Ainsli e beds a re conglomeratic and in sha rp contact with 
t he Strathl o rne beds a long the most easte rl y ex posures of the Strathlorne- Ainsli e 
co ntact, o n the peninsul a no rth of l o na and 2 miles east of Baddeck. 1 n the remainder 
of Baddeck map-area , the contact o f the Ainslie a nd Strathlorne M embers is t ran
siti o na l ove r severa l tens of feet of strata . 

Sediments rese mbling th ose of the Strathlorne M ember were deposited in 
termittently d uring de posit io n of th e Ainsli e M em ber. A lth o ugh the a real distribution 
of any one Strathlorne-like unit in the Ainslie M embe r is unknown, the widespread 
a rea l a nd vertical di st ribut ion o f th inl y la minated grey silt stones in the Ainsli e 
M embe r indicates that the quiet water, fl ood-p la in conditi o ns su ggested fo r the 
Strathl o rne Mem ber were , at times, reprod uced during deposition of the Ainslie 
Member. Conditions sim il ar to those that ex isted during depos it ion of the Strath lorne 
M embe r may have bee n prese nt loca ll y thro ugho ut de position of the Ain sli e M ember. 
This is suggested by the strata of the M oun t Yo un g area , where the Strathlorne- Ainslie 
Formation co nsi sts of Strat hl o rne-lik e ediments , which occu py the 1,800-foot interval 
between co nglome rate beds a nd th e A 1 Wind sor limestone. 

The o nl y conglome rate re ported fr om the uppermost part of t he Ainslie Member 
in Lake A inslie map-area is a t two localit ies on the sho re of Lake Ainslie (Norman, 
1935, p. 35) . Thi s conglomerate occurs as loca l le nses, as much as 4 feet t hick , and 
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direct ly underlies the At Windsor limestone. These pockets of conglomerate may have 
had their source in the area west of the Mabo u Highlands, wh ich are on ly 5 to 10 
miles from the conglomerate o utcrops. Conglomerate beds a lso directly underlie the 
A 1 limestone over the enti re eastern part of the Horton basin . 

The Mabou Hi ghla nds is an a rea where the H orto n Group consists of a coarse
grai ned facies that co uld not be subdiv ided. Also it is not known to wh ich part of 
the Horto n Gro up the M a bou Hi ghlands rocks belong. Norman (1935) and Phinney 
( 1956) co rrelated conglomerate o n the west side of the Highlands with lowerm ost 
Horton strata. Murray (l 960, p. 44) , however, interpreted this conglomerate as a 
facies of the Ainslie Formation (s ic). The conglomerate is unconforrnably overlain 
by a thinl y laminated limestone that is identical in l ithology with the At Windsor 
limestone, and which was a lso deposited directly on pre-Carboniferous rocks at 
McKinn on Brook o n the northwest side of the prese nt-day Mabou Highl ands 
(Norman , 1928 ; Phinney, I 956, p . 36). 

Relationships the author obse rved on R ory Brook in Whycoco magh map-area 
support Murray's co rre lat ion of the conglomerate with the Ainslie Formation (sic). 
On this brook a sequence of sharpstone congl omerate and sandstone overlies the 
Strath lorne Member. T hese beds are ove rl ai n by normal Ainsli e strata and on the 
basis of continu ity of o utcrop, as determined from att itudes, the sha rpstone con
glomerate occupies the position of part of the Ainslie Member. It is a lens-like body, 
as determined from outcrop di stribution a nd a irph oto interpretation and , in its central 
part, is a bout 900 feet thick. The conglomerate does not appear to extend very far 
south of Rory Brook, but it extends abo ut 3,500 feet north of this stream as inter beds 
in normal Ains li e strata. W . A. Bel l (persona l communication) stated that this 
conglomerate on R o ry Brook is similar to conglomerate of the Mabou Highlands 
a rea . Therefore, the sharpstone conglomerate may be eq uivalent to conglomerate 
of the M a bou Hi ghla nds a rea , in which case the geologica l history of the Mabou 
Highlands was probably simi lar to that of the north a nd west sides of the Antigonish 
bas in , as described by Murray (1960). 

ln the Antigoni sh basin , the sharpstone conglo merate of the Right 's R iver 
Formation represented a marginal facies of strata Murray corre lated wi th the Ainslie 
Formation (s ic). Murray (Fig. 20, p . 89) a lso suggested that the sharpstone co n
glomerate is in conformable contact with the grey bed s that he interpreted to be 
corre lative with the Strathlorne Format ion (s ic) . This is the relationship of the Rory 
Brook sectio n. lt is not know n whether thi s m a rginal a rea west of the present-day 
Mabou Highlands (b ut a part of the old positive area) and the Antigonish- Pictou 
Hi ghl a nds represents the western extremity of the Hort on bas in , or whether it was an 
iso lated positi ve area with Horton sedimentation surrounding it. 

Cross-sectio ns of the H orton basin are shown on Figure 3. These section s are 
in pairs ; one is a geo logical cross-section a nd the other is a pa laeogeological cross
sectio n fol lowi ng A 1 Windsor limestone depositi on . The former is based on geological 
mapping and the latter is a n interpretation based on the geologica l cross-sectio ns. 
One pair of sect ions was drawn roughl y parallel with the basi n margi n (A- B), and 
the other three pairs were drawn from the margin into the central part of the basin . 
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Baddeck and Whycocomagh Map-areas 

The fau lts are a ll shown wit h vertical dips but , in mos t cases , their attitudes a re 
unknown. The locations of the cross-sections a re shown o n the sma ll-sca le geo logica l 
map on Figure 3. 

Windsor Group Deposition 

Hi gh la nd a reas existed in or cl ose to eastern Cape Breton Jsla nd through out 
L ower Windsor and at least part of Uppe r W in dsor sedimentation. Coarse ela stic 
rocks are a major part of the Windsor success ion in eastern Cape Breton Is la nd , where 
these hi ghland a reas had their greatest effect on sedimentation. 

Margin of Basi n 

The land area of what is today the eastern part of Cape Breton l sland probably 
had co nsiderable relief during deposit ion of the A 1 Windso r Ii mestone . Thi s is indicated 
by the coarseness o f the conglomerate both benea th and correl ative with the basal 
Windsor limestone a long the eastern edge of t he H orto n basin. Angular blocks of 
gra nite as large as 3 feet in maximum dimension are included in the upper 30 feet o f 
conglomerate alo ng the west side of Kelly Mounta in , and coa rse elastic rock s o f the 
Lower Windsor were mapped by Be ll a nd Goran so n ( 1938a) in Sydney map-area . 

Tf we accept the probability that the land area had considerable relief during 
deposition of the A 1 Windsor limestone, the location of the edge of the Windso r basin 
would be essentially the same as that of the edge of t he H orton basin during depositi on 
of the A 1 Windsor li mestone . H owever, as mentioned previously, where depos iti on of 
a contine ntal facies took place at the sa me t ime as deposition of the A 1 Windsor 
limestone, it is nearly impossible to locate the edge of the H orton basin o r the edge of 
the marine Windsor basin . 

A restriction of the Windsor sea fo ll owed deposi ti on of the A 1 Windsor limestone 
and, in so me parts o f the area , evaporite deposit s were formed. On the basis of it s 
widespread and sudden appearance, its lack of fossils a nd chert , a nd its la mina ted 
character, Sm ith ( 1956, p. JJ O) suggested that the A 1 Wind sor limestone is itse lf an 
eva porite deposit. 

The next majo r tra nsgre sion of the Windsor sea was more widespread tha n 
the first. Subzo ne B limestone covered all areas former ly hidden by the basa l Windso r 
limestone except o ne in the so uthern part of Wh ycoco mag h map-a rea . There the A 1 

Wind sor limestone is covered by 10 to 15 feet o f red siltstone, which is overlain in turn 
by grey and red siltstone of the Mabou Formati o n. The sect ion is we ll exposed and 
structurally conformabl e. Appa rently no subzo ne B limesto ne wa s ever deposited 
the re . 

Subzo ne B limesto ne a lso tra nsgressed eastwa rd , beyond the bo rde rs of pre
existin g Wind so r depos it s. Al o ng the so utheaste rn sho re o f East Bay a s ubzone B 
limestone wa deposited close to a positive a rea (W eeks , 1954. p. 75) ; yet o ut li ers of 
subzo ne B limesto ne o utcro p as far eas t as L o ui s burg. There is no t enough in fo rma ti on 
ava ilable, however, to indica te how far the Wind o r seas transgressed. Where over lap 
o[ Windsor limesto ne occurred , it is usual to find conglo me ra te between the limesto ne 
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a nd the pre-Carbo nifero us rocks. ln two localities at least , subzone B limestone was 
deposited directly on pre-Carboniferous rocks. 

The o nl y place in Cape Breto n l sland where the basi n margin is indicated for a ny 
part of the Upper Windsor Gro up is at the bo unda ry of Glace Bay a nd Lo ui sburg 
map-areas. There , Upper Windsor strata were deposited on pre-Ca rbo niferous rocks. 
These a re the most easterly exposures of Windsor st rata on Cape Breto n Island , but as 
in the case of s ubzo ne B strata, they provide in suffi cient ev idence to estab li sh a ny 
tre nd of the basin margin . 

Tecton ics a nd Sedimentati on 

O win g to the lack of ex pos ures, t he geo logical hi sto ry of Windsor sedimentatio n 
in cent ral Cape Breton Island must re ma in , for the most part , unkn own . The conditi on 
of deposi ti on of the Windsor limesto nes and gypsum has been di scussed by Stacy 
( 1953), but littl e is known a bout the elastic red beds that stra ti graphica ll y make up 
the majo r part of the Windsor Group. 

The probable existence of a source a rea of high relief fo r the elas ti c sediments 
that were depos ited durin g depositi on o f A 1 limestone was shown in the preced ing 
pa ragra phs by the re la tionshi p o f A 1 Ii mestone to coa rse conglomerate. Conglomerate 
beds a re a lm ost inva riably associated with sectio ns of Lower a nd U pper Windsor 
strata in easte rn Cape Breton Isla nd ( Bell a nd G ora nson, 1938b). Thi s s uggests a 
marginal phase of the Windsor Group. 

Conglomerate is genera ll y fo und at the base o f a Windsor sect ion where Windsor 
strata over lapped pre-Carboniferous rocks. Tn two localities at least, subzo ne B lime
sto ne was deposited directl y on pre-Carboniferous rocks, a nd in a confo rma bl e 
seq uence of strata suggests a ma rgi na l phase of the Windsor Group. l t a lso suggests 
t hat where the Lower Windsor sea tran sg ressed pre-Carboniferous rocks it fo ll owed 
valleys that were underlain by grave l and sa nd. Jn some places the sea tra nsgressed 
beyond the valley fl oo rs to deposi t Ii mesto ne direct ly o n pre-Carboniferous rocks . 
A lthough the bo undaries of the Windsor ba sin co uld not be esta bli shed, other tha n 
at the time of A 1 limestone deposit ion, the re is evidence of a genera l west- to-east 
t ransgression of the Wind sor sea. Also , all Windsor strata in ea tern Cape Breto n 
Tsla nd are indicative ofa marginal phase of the Windsor Group. 

Tn the remainder of centra l Cape Breton Tsland Windsor strata a re typical of 
those de cri bed by Stacy ( 1953). Stacy ( 1953 , p. 43) suggested that Windso r sedimenta
tion was indicat ive of" . .. a complex of environments : a shall ow-water offs ho re 
environ ment, a restricted basin type , and a deeper water, open ba sin environment 
where the bot tom sediments are mainl y red oozes." The prese nt write r a nd h is 
assistants saw less than 50 outc rops o f Windso r red beds in Whycocomagh and 
Baddeck map-areas. Tn most cases the st ratigraphic pos iti o n of these beds is unknown . 
Several of these outcrops, a long the western edge of River Den ys Bas in , are radically 
different from the normal, fine-gra ined , red siltstone and sa ndstone that a re typical 
Windso r red beds. They are sharpstone conglomerates with a limestone matrix. The 
fragments, as large as l inch in maximum dime nsion , consi t mainly of quartzite, 
quartz- muscovi te sc hi st , unst rained quartz, a nd fresh feldspar gra ins. These fragments 
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co uld a ll have bee n derived from the Creigni sh H il ls immed iate ly to the west. They 
may have res ulted from movement a lo ng the fault whose trace follow the eastern 
edge of t he Creignish Hill s. Such faulting may a lso ha ve caused minor uplift in the 
so uthern part of the River Denys Bas in , whi ch co uld explain why A 1 W indso r lim e
stone is succeeded by M a bo u strata in this loca lit y. 

Mabou Formation Deposition 

T he re is no ev idence o r signifi cant crustal disturbances during the first part of 
Mabo u deposition in central Cape Breton Tsla nd . Regional wa rping is the onl y type 
of crustal instab ilit y necessa ry to expla in Mabou sedime ntation . Sediments correlated 
with the Canso Group by previo us workers in ce ntra l Cape Breton l s!and are a ll fi ne 
grai ned. The many beds of thinly laminated sil tstone th ro ugho ut the sectio n indicate 
depos iti o n in quiet water. 

Margi n of Bas in 

o ev idence was fou nd in centra l Cape Breton Island to suggest that a margin or 
the Ma bo u bas in or depos it io n existed near the present-day land a rea. From o utcrop 
distribution a nd lith o logy, it appea rs that most , if not a ll , of ce ntral Cape Breton 
lsla nd was covered by sedime nt during Late Mississippian time . I f a ny posi ti ve a reas 
ex isted in this regio n they proba bl y had small re li ef. 

Tectonics a nd Sedimentation 

The Wind sor- M abo u co ntact appears to be both conformable a nd discon
fo rma ble in central Cape Breton Island. In Lake Ain li e m ap-area Norman (193S, 
p. 4S) noted that the Ma bou a nd Windsor st ra ta a re structura ll y conformable. 
However, the subzone of the Windsor on which rocks of th e M a bou Formation were 
deposited va ries fr o m place to place , t hus indica ting a di sco nformity o r a facies change 
from ma rine to brackish-water sed ime nts in the Windsor Group. This relati onship 
is a lso shown in Wh ycoco magh map-a rea. A long the western boundary of Mabou 
st ra ta in the south-central part of Whycocomagh map-a rea , t he A 1 Wind sor limestone 
is overlain by JS feet or red sil tsto ne. Thi s siltstone is ove rla in by th inl y laminated , 
grey silt stone a nd more red s iltsto ne th at a re part of the Mabou F ormation. These 
Mabou strata a re st ructurally conformable with the Windsor strata . However , a few 
mi les nort heast of thi s loca lity, M a bou stra ta re st on stratigraph ica ll y higher Wind sor 
beds. A simila r relat ionship exists along the so utheaste rn shore of the Strait of Can so. 
There, Ferguson ( 1946, p. JJ ) noted that Ca nso strata we re deposited on various 
stratigra phic units of the Windsor Gro up. 

Stacy ( l9S3, p. 27) foL1nd no ev ide nce o f a disconformity between th e Canso and 
Wind sor gro ups in th e severa l sect ions he st ud ied in Cape Breton I sland . Bell and 
Goran so n (1938a) a ppare ntl y found no evidence of erosion between Canso and 
Windso r strata i n the Sydney a rea . Bell and G oranson (1938b) menti o ned that an 
erosio na l brea k probably ex ists , a lthough Stacy ( 19S3, pp. 36- 37) considered it a 
conformable success io n o f strata. Neale ( 1963a) mapped the Wind so r and Canso 
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Gro up as co nformable in northern Cape Breton Island ; the actua l contact was 
arbitra ri ly chosen. 

The foregoing observations suggest two different interp retat io ns. (I) One depends 
o n the Mabo u Formation not bein g o lder th a n Late Carboniferous (Namurian , as 
indicated by Be ll , 1944, p. 5 and Fig. 11 ). Tfthe entire Mabou Formation is not older 
than Namurian , the field observations mentioned above suggest that Windsor strata 
were gent ly warped a nd , in part , eroded prior to or during deposition of Mabou sed i
ments. The fact that severa l Windsor- Mabou contacts are transitional suggests that 
sedimenta ti o n was conti nuous and erosion of Wi ndsor trata was not active in the 
downwarped areas of Wind so r st rata . Tn up warped a reas, Windsor strata were 
differentially eroded to expose various stra tigraph ic units. Eros ion of Windsor 
stra ta probably occurred during deposition of Mabou strata because , although 
erosion apparently removed more than 1,000 feet of Windsor strata in parts of the 
area, no coarse sedi mentary rocks have been reported from the Mabou Formation of 
central Cape Breton Isl a nd that wou ld suggest the existence of highland areas prior 
to depos ition of the Mabou Formation . (2) The seco nd interpretation depe nds on 
part of the Mabou Formation being Early Carboniferous (Visea n) and correlative 
wit h the Windsor Group. Bell ( 1943, Fig. 10) a nd Copeland (1957, p . 8) have demon
strated that at least part of the Canso Group is Late Carboniferous. It is possible , 
however, that the lower part of the Mabou Formation may be Vi ean in those areas 
where it overlies Lower Windsor strata. Proof of this requires further palaeontological 
work. 

lfthe part of the Mabou Formation that was deposited with structural conformity 
on Lower Windsor st rata is Visean , then there is no disconformity between t he Mabou 
Formation and Windsor Group in centra l Cape Breton l sland. Further, part of the 
Mabou Formation would be a non-marine facies of the Windsor Group. 

lmmediately after withdrawal of the Windsor sea fr o m any part of the region , 
sed iment was wide ly deposited on a flood plain that apparently had littl e relief. 
However, if the first interpretation is correct, and the Mabou is no older t han 
Namurian , then this flood plain was involved in regional warping a nd erosion con
temporaneously wi th deposition. 

The fauna and flora of the Canso Group indicate deposition under brackish
water and non-marine conditi ons (Cope land , 1957, p. 13). There were possibly a few 
minor marine transgressions during the ear ly part of Mabou deposition , as suggested 
by thin a lgal limestones. Ripple-marks, scour-and-fill st ructures, p eudomorphs after 
salt c rystals , desiccation cracks, iron-sulphide crystals, siltstone and sand stone 
lithology, and many thin va rve-like beds together s uggest shallow-water deposition 
with period ic s ubaerial weatheri ng. These cond it ions would probably best be fi ll ed 
in a fluviolacustri ne flood-p lai n or coastal-pla in e nviro nment. 
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Chapter V I 

STRUCTURAL GEOLOGY 

Baddeck a nd Wh ycoco magh ma p-areas lie a lmost wholly within the 'late 
Palaeozoic folded zo ne' shown o n the prelim inary tectonic m a p o f the Canadian 

Appa lac hi a n region ( ea le, et al. , 1961 ). A s mall part o f Baddeck map-a rea (Kell y 

M o unta in a nd Bo isdale Hill s) is included in the 'Acadian fo lded zo ne' a nd the 

Pe nn sy lvania n and Mississippian rocks of Boula rderi e I sland are regarded as 'cra to nic 

cove r o n Palaeozoic fo lded zones.' 

The ' la te Pal aeozo ic fo lded zo ne' of the two map-a reas includes: ( 1) Preca mbri a n 

fo lded rocks (George River Group) that were late r refolded by the Taconic and /o r 

Acadia n orogen ies and upli fted and faulted during the late Palaeozoic ; (2) Taconic 

a nd/o r Aca dian folded rock s (granitic rocks) that were fau lt ed and loca ll y folded 

during the late Palaeozoic; (3) rocks that we re fo lded o nly during the la te Pal aeozoic 

(Carbonife ro us). 

The 'Acadian folded zo ne' is represented in the map-a reas by the gra niti c rocks 

and George River Group of Kelly Mountain and the George Ri ve r Group, gra nitic 
rocks, a nd Cambrian strata of tl~ Bo isdal e Hill s. These rocks are co nsidered as 

Taconic folded rocks that were refo lded during the Aca dian oroge ny. On ly local 

folding fr o m adjustment to block fa ulting a ffected these rocks during the late 

Pa laeozoic. 

The Mi ss iss ippian and Pennsylvanian rocks of Boula rder ie ] sta nd a re re la tivel y 

flat lyin g a nd undi st urbed . These rocks are regarded as 'c ra to ni c cover o n the fo lded 

zones.' 

The genera l st ructure of th e two ma p-areas is illustrated by the accompa nying 

geo logical maps a nd cross-sections (Fig . 3). The most pro minent feat ures a re the 

no rtheas terl y trending st ructures of Carbonife rous rocks inte rspe rsed by uplifted 

a nd upfaulted bl ocks of the o lder pre-Ca rboniferous rocks. The o lder blocks resemble 

a nticlina l cores because they a re s ur rounded by yo un ge r st rata tha t a re mainl y 

dipping away from the cores. Jn the two map-a reas, h owever , the o lder rocks are 

mainly uplifted bl ocks , broke n o n their eastern edge a nd tilted downward toward 

t he west. Carboniferous strata tre nd no rt h in the va ll eys between the ridges of the 

so uthern end of the Cape Breton Hig hl a nd s, in the northern pa rt of Bad deck map

a rea. These no rth-trending va ll eys poss ibl y resulted from rotation of fault blocks. 
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Folds 

Very littl e structura l a nal ysis of th e pre-Ca rbonifero us roc ks was a tte mpted in 
eithe r o f the ma p-a reas. These rocks a re structura ll y co mplex , ma rker beds we re no t 
recog ni zed , a nd bedding a nd schi stosity a re commonl y pa ra ll e l or nea rly so. ] n t he 
no rt he rn pa rt of Baddec k map-a rea a large anti fo rm a nd synfo rm a re a pparent fr om 
the schi stos ity att itudes. These fo rms plunge to the no rthwes t. 

Folds in Mi ss issippian rock s appear to be closely Jin ked ge neticall y with m ove
ment in the pre-Carbo niferous base ment rock s. A s me nti o ned previo usly, pre
Ca rbo ni fe ro us upl a nds in the ma p-a reas a re co mm o nl y fa ulted , a t least a lo ng o ne of 
t heir bo unda ri es. H owever, the ve rtical m ove ment necessa ry to elevate t hese uplands 
to their pre e nt po iti o n has ca used do ming in the ove rl yi ng Mi ss issippia n rocks. 
The do ming effect can be demon strated by a n exa min a ti o n of the structure o f the 
rocks of the pe nin s ula n o rth o f Io na. The penin sul a no rth of Jo na has a co re o f 
pre-Ca rbo nifero us rocks tha t a re in faul t co ntact with Miss iss ippia n rocks a lo ng 
t he co re 's no rth wes tern a nd southeastern bo unda ri es. These fa ults m ay ex tend int o 
G ra nd a rrows ma p-a rea to th e so uth , alth o ugh Wee ks ( 1954) does n o t reco rd t hem . 
In a ny event, t he Mi ssissippi a n structure is a nticlina l ; at th e southern end of the 
a ntic line, in Gra nd Narrows map-area , it plunges to th e so uthwest. At t he n o rth
eas tern end , in Baddec k ma p-a rea , M iss iss ippian rocks a lth o ug h fa ulted , a ppea r to 
p lunge to the northeast. 

T wo overturned fo lds occ ur in Baddec k ma p-a rea , o ne in the Middle Ri ve r vall ey 
a nd t he othe r nea r St. A1111 s Ha rbo ur. Bo th a re ove rturned away fr o m the pre
Ca rbonifero us upl a nd a nd pro bably res ulted fr o m the hi g h-a ngle reverse fault s tha t 
fl a nk the present day pre-Ca rbo nife ro us upla nd . 

F aults 

Faults a re impo rta nt structures, especia ll y in Baddeck map-area. The fault s 
st ri ke eithe r nort heast to no rth o r no rthwest to west. There is lit t le ev ide nce rega rdin g 
t he cha racter of t he fa ults as o nl y t heir trace is a ppa rent at the surface. Wh ere ove r
tu rned fo lds a re presen t nea r bo unda ry fa ults betwee n pre-Carbonifero us a nd 
Ca rbo ni fe ro us strata, t he fa ult s a re proba bl y hig h-angle reve rse fa ults. ln o ther 
bo unda ry fa ults they are p ro ba bl y no rma l bloc k fault s. Weste rl y trendin g fa ul ts a re 
inte rp reted as adjustme nts that res ulted fr o m stresses set up by the ea rli er no rtherly 
t rending fa ul ts. The patte rn of fa ults in t he ge ne ra l area of Hun te rs M o unta in is 
o nl y o ne of several tha t co uld be used to exp la in the st ratig ra phic rela ti o nshi ps i n 
th is area. Add itio na l fa ul ts a re present in t ha t a rea , bu t the ir sig ni fica nce is no t known . 

On t he prelimin a ry tecto ni c ma p o f t he Ca nadi a n A ppa lac hi ans (N eale, et al. , 
196 1) a fa ul t was drawn across Baddeck m ap-a rea. It was loca ted east of t he pe ninsul a 
no rth of Io na in G reat Bras d 'Or a nd t re nds no rtheast to St. A 1111 s Bay. Thi s fa ul t is 
hy pot hetical. lt was based in pa rt on the c ha nge in fo ld c ha racter of Mississippian 
roc ks betwee n weste rn a nd eastern Cape Bre to n Island. Mi ss iss ippian rocks of western 
Cape Breto n Is la nd a re co mm o nl y hig hl y fo lded whereas th ose o f eas tern Ca pe Breton 
I s la nd , exce pt in th e vicinit y o f fa ults, a re gen t ly fo lded . Al so , o n the west side of the 
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hypothetical faults, along part of its length , there is a cha nge in general magneti c 
intensity as shown on aeromagnetic maps of the area. 

The on ly part of the supposed fault that can be checked in Baddeck map-area 
is in the synclinal a rea so uthwest of St. Anns Bay. The author ackn owledges the 
possibility of the exjstence of a fault, but not one that cuts Mississippian rocks. 
A facies cha nge across the syncline is fa vo ured to explain the stratigraphic relationship 
as described in Chapter V. 

It is possib le that a fa ul t was active in the regi on of St. Ann s Bay during depositi on 
of part of the H o rton Group. The 700 feet of H o rton strata on the ea t side of the 
syncline is mainly sa ndsto ne, co nglomerate sa ndstone, a nd co nglomerate. The upper 
30 feet of these strata contai n a ngular bl ocks of granitic rocks as much as 3 feet in 
maximum dimensions , enclosed in fairl y well bedded conglomeratic sandstone 
a nd co bble- to pebble-conglomerate. These la rge blocks lie east of the positi o n of the 
supposed fault o n the tectonic map. Inasmuch as t he so urce of Horto n sediments and 
the edge of th e basin have been shown to li e so utheast of this H orton section , a fau lt 
sca rp was probably located to the east also . 
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Chapter VII 

ECONOMIC GEOLOGY 

Gypsum deposits in t he two map-a reas have been known for ma ny yea rs. Gypsum 
is produced from a n a rea immediately adj oi ning Baddeck map-area , in the vic inity of 
Little a rrows. This gyps um deposit continues northeastward and gyps um will be 
produced from the so uthwestern part o f Baddeck map-area in the future. G ypsum 
was produced from a n area east o f Baddeck Bay in the 1930's. There a re large proven 
reserves of gyps um in the River D enys Bas in and production commenced in August, 
1962. 

Limestone from Marble M o unta in was ex tensively qua rried from 1906 to 1920 
a nd mino r prod uction was o bta ined in Wh ycocomag h in the J930's. 

Prospecting of base-meta l occurrences has been ca rried on at Whycocomagh 
a nd Lime Hill. Iron prospects were in vesti ga ted around the begi nning of the twentieth 
century at Aberdeen , Whycoco magh, and l ron Mines. 

Petro leum explorati on has had a lo ng hi story in Cape Breton Jsla nd in t he 
Whycocomagh and Lake Ainslie m ap-a reas a nd was intermittentl y act ive from 1864 
until 1960. 

The following is a brief descr ipti o n of known occurrences of economic minerals 
a nd a brief discussion of petroleum exploration. 

Industrial Minerals 
Limestone 

Goudge, M. . (1934): Limestones of Ca nada, Part 11 , Marit ime Provi nces; Report 742, Mines Branch , 
Can. Dept. of M ines. 

Slater, R . (1962): Report on Industrial Minerals; N.S. Dep1. of Mines, Annual R eport on Mines, 
1961, pp. 86-93 . 

Limestone occurs in Whycocomagh ma p-area in Precambrian a nd Mississippian 
rocks, a nd in Baddeck ma p-area a lmost sole ly in Mississippian rocks. Precambrian 
limestone was quarried at M a rble M ountai n fro m 1906 to 1920 a nd was mainly used 
fo r bl ast furn ace flux at Sydney. Tncrea e in silica content as t he quarry was extended 
made the limes to ne unsuita ble a nd a new quarry was ope ned in Newfo und land. 

There are numero us o utcrops of limesto ne and dolostone a t var ious loca lities 
in t he a rea mapped as George Ri ve r Group o n o rth Mountain. Limestone and 
dolostone occur at many points in the Cre ignish Hill s, but are m ost abunda nt in the 
large sp ur of George Ri ve r Group no rth of Dunak in , in the v icinity of East MacPhail 
Brook , a nd in the a rea between Dunak in a nd East MacPh ai l Brook. Dolostone 
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from th e vicinity o f Whycoco mag h wa s q uarr ied by a po int manufacturin g firm to 
the extent of a bo ut 100 tons a yea r for the manufact ure of whiting substitute. 

Other sma ll qua rri es in severa l pa rts o f the map-a reas have operated at vari ou s 
times fo r short periods . These qua rries were in both M iss issippian a nd Precambrian 
limesto nes and the product was used locally, mainl y as agricultura l lime tone and 
fo r making lime. 

Si lica 

Co le, L. H eber (1923): Silica in Ca nada; Its Occurrences , Exp lo itat ion and Uses: Part I : Eastern 
Canada; Report 555, Mines Branch, Can. Dept. of Mines . 

Eard ley-Wilmot, V. L. ( 1928): Diatomite : Its Occurrence, Prepa ration a nd Uses; Report 69 1, 
Mines Bra nch , Can. Dep1. of Mines. 

Gora nson, E. A. ( 193 1) : Silica Deposits at Leitch Creek a nd Sk ye Mountain, Cape Breton , . S.; 
Ceo/. Surv. Can., Sum. Rept., 1930, Part D, pp. 60- 66. 

Guernsey, T. D. ( 1927): Quartz Sa nd a nd C lay Deposits, Melford , Cape Breton ; Ceo/. Surv . Can., 
Sum . R ept., 1926, Pa rt C, pp. 110- 124. 

Silica deposits in th e two map-areas occ ur as quartzites in the George Ri ver 
Group, as diato mite in lake botto ms, and as pre-g lacia l si lica sa nd . Di a tomite is 
known to be p resent in lake botto ms in the a rea underla in by pre-Ca rbo nifero us rocks, 
between St. Anns Bay and U ppe r Baddec k Ri ve r. W o rk o n these deposit s was carried 
o ut between 1895 a nd 19 17. A sma ll treatment plant was e rec ted a nd abo ut 1,000 
to ns of diatomite were shipped. The di ato mite was repo rted to be of good qua lity 
but scattered in small quantiti es in the various lakes. 

Fairly pure look ing white qua rtzite o utcro ps in th e Creignish Hill s ha lf a mile 
northwest of M elford and in a n area I! mil es no rthwest of Iro n Mines. Although 
quartzite occurs at o ther loca liti es in the Creignish Hill s, the above loca liti es are 
probably t he best a reas in which to begin a search for s ili ca a s they a re con ve ni ent to 
water and rail tra nsportat ion fac ili ties. G o ra nson ( 193 1) m ade a R osiwa l a na lysis of 
one thin sec ti o n of t he quart zite from the area no rthwest of Jron Min es and ca lcul ated 
that the rock con tai ned 93 pe r ce nt quartz a nd 7 per ce nt impuri ty . 

Quartz sa nd a nd clay were produced from l 923 to 1935 from t he st ream va ll ey of 
D iogenes Brook, no rthwe t of M elford . A tota l of abo ut 13,000 tons of sa nd was 
produced during thi s pe ri od. A s ma ll amo unt of sa nd was re moved in 1944 fo r u se as 
sili ca sa nd and mo ulding sa nd. 

The mixture of sa nd a nd c lay occ urs beneath glacial drift of the va ll ey as a 
bedded deposit ; the beds range in th ick ness fr o m a few inches to 5 feet. Clay is 
present in va ri ed qua nti t ies within the sa nd and itself for ms bed s. Mica is ubiqui to us 
in both t he sa nd and clay. In 1927, within the tested pa rt of t he deposit Guernsey 
estimated there we re between 120,000a nd 140,000tons of sa nd. Small am ounts of the 
c lay we re shipped to St. J o hn , New Brunswick fo r pottery. 

Gypsum a nd Anhydrite 

Cole, L. H. ( 19 13) : G ypsu m in Ca nada , Its Occurrence, Exploitation a nd Technology; Report 245 , 
Mines Bra nch , Can. Dept. of lvfines. 

Cole, L. H . ( 1930): The Gypsum Indus try of Ca nada; Report 7 J 4, Mines Branch , Can. Dept. of Mines. 

Goodman , N. R . ( 1952): G ypsum a nd Anhydrite in Nova Scotia; N.S. Dept. of Mines, Mem. o. I. 
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E ight y-five to 90 pe r cent of Canada's gy psum prod uction is from Nova Sco tia . 
Jn 196 1 Nova Scotia produced 3,982,837 1 to ns o f gypsum of which 41 3,3661 tons 

ca me fr o m the Little Narrows a rea that adjoins Baddeck m ap-a rea in t he southwest 
co rne r. Gyps um a nd a nh yd rite are present in a ll a reas unde rl ai n by the Windsor 
Group in Baddeck a nd Wh ycoco magh ma p-areas . T hey a re most ex ten sively de
veloped in the D enys Basin and its continuation nort heastward , in the area southeast 
of St. Pa tri ck's C ha nne l, a nd in the Baddeck Bay- St. Ann s H a rbo ur area . Sin k-h oles 

a nd karst topography indicate that gy psum a nd a nh yd rite a re p resent in large areas 

west ofBaddeck, in the a rea fr o m lndian Bay northeastwa rd a long the west side of the 
Baddeck Ri ver va ll ey, a nd in the Midd le Ri ve r va ll ey . ] stand P oin t, o n th e east side 

of Bo ularder ie Isla nd , is almost co mpl etely unde rl ain by gypsum and a nh ydrite. 

T he thickest and most extensive gyps um beds in the Little Narrows a nd Baddeck 
Bay- St. Ann s H a rbo ur a rea appea r to be in subzo ne B of the Windsor Group . The 
stratigraphic positi on of the gyps um a nd anh ydrite in the ot her areas menti o ned above 
is unkn own. Outcrops we re too scarce to determine the stra ti graphy. Only Late 
Wind sor foss il s have bee n identifi ed fr o m Ii mes to nes fl an king Bo ul arde ri e ] sland . l t 

t herefore see ms proba bl e that gyps um a nd a nh ydrite at Isla nd Poi nt is pa rt of the 

U pper Wind so r. 

Sa lt 

Nova Scotia Dept. of Mi nes, An nual Report of the Mines, 1930, Part 2. 

The presence of sa lt in Windso r strata was suspected for a num ber of yea rs 
because of the numerous sa lt sp rings tha t issue fr o m t hese rocks. Sa lt was discovered 

in 1917 at Malagash, Nova Scotia, at a dept h of 85 feet a nd has been mined co n
ti nuo usly since that time , first at M a lagash a nd n-ow at Pugwash. A sa lt brine was 
started in 1946 near Amherst , Nova Scotia. Structura ll y, the rocks of the Amherst 
area a re on st rike wit h those of Pugwas h. There are also sa lt deposits on Cape Breton 
I sla nd . Two we ll s dr illed in Lake Ains lie m ap-area in sea rch of o il encountered more 
than 4,000 feet of sa lt-bea ring strata in one we ll and m ore than 2,000 feet in the other. 
Both well s ended in sa lt (N.S. D ept. of Mines, 1956, pp. 12 1- 141 ). Sa lt is suspected 

in Wind sor rocks of the Bras d'Or Lakes a rea because of sa lt spr ings in the area. Salt 
sp rings are known at Wh ycocomagh , Bucklaw, Baddeck Bay, and other loca li ties . 

Ba ri te 

A small barite prospect near Judique Sout h, in the weste rn pa rt of Whycocomagh 
map-area , was explo red by trenchi ng a nd sha ll ow diamond drilling in 1955 . The host 

rock for the ba rite is grey siltstone of the Strath lo rne Member of the H orto n Group 
a nd it is probab ly associated wit h th e east-tre nding fault shown o n the geological map 
(in pocket). A 2-inc h vein of barite cut s co nglo merate of the upperm ost Ainslie 
Member of t he Horton Group in a strea m three-q uar ters of a mile so uth west of 
Melford . It is stratigraphicall y located at the H orto n- Windsor contact. 

N . S. Dep t. of M ines, Annual Report on Mines, 1961 , p . 118. 

57 



Baddeck a n d Whycocomag h Map-areas 

Metallic Minerals 

Metallic minerals in the two map-areas occur ma inl y in pre-Carboniferous rocks. 
Minor a mou nts of malachite are present in so me H orton Group conglomera te in 
co ntact with A 1 Windsor limestone, and minor amounts of specularite a re contained 
in Horton Group conglo merate near ort h Side Wh ycocomagh Bay. Within I t 
miles of the so uthern boundary of Baddeck map-area, ga lena , sphalerite a nd ch al
copyrite occur in A 1 Windsor limestone (Weeks, 1954, p. 105 ; Kelley, 1961 , pp. 
69-7 J). 

Iron 

Lindeman, E. ( 1941) : l ron Ore Occurrences in Cape Breto n ; Rcpt. 285 , Sum. Rept. of Mines Branch 
of the D ept. of Mines for the Calendar Year 19 13. 

Woodman, J . E. ( 1909): Report on the Iron Ore D eposi ts of Nova Scotia; Report 20. Mines Branch , 
Can. Dept . of Mines. 

Exploration for iron ore was active in the late J800 's and early 1900' in the 
general area of Wh ycoco magh. The iron minerals occu r as specularite in H orto n 
Group rocks and a magnetite in G eorge River Group rocks. There are no promising 
iron prospects in t he map-areas. The ear ly flurry of ac tivity was generated by spotty 
iron occurrences over a fairly large area. Magnetite arou nd Upper Glencoe a ppeared 
the most promising and explorat ion was conducted on the prospect in the 1940's and 
aga in in 1956. The G lencoe magnetite was di scovered in 191 2 and most of the explora
tion was carried on by Dominion Iron and Steel Company. The magnetite occurs as 
le nses a lon g the contact , mainly, of limesto ne in the George Ri ver Group a nd gra niti c 
rocks. 

Copper and Zinc 

Dept. of Mines, Province of Nova Scot ia , Files. 

Grant , R. H . (1962): M.Sc. thesis (in preparation) ; Univers ity of New Brunswick, Fredericton. 

There are more than twenty metallic mineral occurrences in Cape Breton lsland 
associated wit h the co ntact between the George Ri ver Group and intrusive rocks. 
Two of these occur i n Whycocomagh map-area: zinc nea r Lime Hill , and iro n and 
copper no rt h of Whycocomagh. The chalcopyrite a nd magnetite occurrence near 
t he vill age of Whycocomagh has been known for at least 70 years ; the numero us pits 
and tre nches and two old shafts suggest that considerable effort has been expe nded in 
the search for ore. The chalcopyrite and magnetite occur in serpentinous limestone . 

The area has been exami ned at least twice during the last 10 years. Tn 1953- 55 
exploration work included magnetomete r and electromagnetic surveys , trenching, and 
two shallow drill-holes. Jn 1959- 60 detailed magnetometer surveys , a limited amo un t 
of so il sampling, an d more than 2.000 feet o f diamond drilling were conducted near 
Whycoco magh . 

Sphalerite was found in the Lime Hill area in 1959 as a followup of an earlier 
geochemical anomaly. Zinc had been known in the general a rea for a number of years 
(Guern sey, 1928, p. 82c). The sphalerite occu rs as disseminated grains and as mass ive 
bands within limestone inclusion in gra ni tic rocks. Some pyrrhotite and pyrite are 
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a lso present ; they are rarely associated with the sphalerite but commonly with the 
se rpentini zed limestone. The minerali zed areas assay as much as JO per cent z inc in 
p laces up to 20 or 25 feet wide. Ex pl oration work has incl uded geo logical mapping, soi l 
geochemica l s urveys, geophysica l surveys, trench ing, a nd di a mond drilling. 

M a nganese 

H a nson, George ( 1932): Manga nese in Ca nada; Econ. Geol. Series 12, Ceo/. Surv. Ca11 . 

Messe rvey, J . P. ( 1939): Manganese, A Special R eport on Nova Scotia Occurrences; N.S. Dept. of 
Mines, Annua l Repo rt o n Mines, 1938. 

Smit heringa le, W. V. (1928): The Manganese Occurrences of the Ma ritime Provinces, Canada; 
Unpublished Ph.D. Thesis M .l.T., Cambridge, Mass. 

There are two occurrences of bog ma nga nese on Bo ularderie J stand near South 
Side of Boularderie. One occurrence is nea r the la kesh ore, a short di stance east of the 
east bo undary of Baddeck map-a rea . The o ther is on the gentl y slo ping bank ofa small 
stream that approximately para ll els the shoreli ne . Jn t he latte r occurrence , which is 
within Baddeck map-area, t he manganese minera ls are present under the bog topsoi l, 
a nd , accord in g to Smitheringale (1928, p . 105) , the man gane e ox ide ranges from 1 
foot to 7 feet in thickness a nd ex tend s over about 27 acres. 

Petroleum 

Bell , W. A. (1958) : Possi bilities fo r Occurrence of Petroleum Reservoirs in ova Scotia; N.S. Dept. of 
Mines, 177 pp. 

Kelley, D . G. (1958) : Mississippian Stratigraphy a nd Petroleum Possibi lities of Central Cape Breton 
Island, Nova Scotia; Ca11. ! 11s1 . Mi11 . M el. Trans. , vo l. LXl , 1958 , pp. 175- 185. 

Petro leum exploration has been ca rried on interm itte ntl y in Cape Breto n Island 
since the latter part of t he 19th ce ntury. The most recent explorat io n was by the 
Imper ia l Oi l Company, which commenced work in 1956 and essentiall y co ncluded 
with the drilling of two dry h oles in Lake Ains li e map-area in 1959- 60. 

Traces of pet ro leum have been noted in sandstone at severa l local iti es nea r Lake 
A in sli e (No rma n, 1935, p . 185; Bell . 1927, p. 107). Jn Whycocomagh map-a rea, some 
gypsum a nd limestone are impregnated with bitumin ous m a terial and when freshly 
broken yield a n odo ur of petro leum. One of the best examples of bituminou li mestone 
see n in Baddeck and Whycoco magh map-areas is a long Southwest M abou River. 1t is 
a bo ut 300 ya rd s d ownst rea m fro m the no rthernmost Horto n- Windso r contact. The 
limestone is in a predominantl y gy psum secti o n. Oi l seeps and bit umin ous strata have 
been repo rted from northern Cape Breton Island (Nea le, 1963b, J964a). 

The fact that indicatio ns of petroleum have been repo rted fr om the Wind so r and 
H orton Gro ups suggests that there is a possibi li ty of both these groups containing 
so urce beds. The Lower Windsor limesto nes a nd the Strathlorne Member of the 
H o rton Group ap pear to be the m ost li kely so urce rocks for petroleum. One of the 
most promising a reas for sha ll ow tests of Windsor st rata is in the D enys Basin. Little 
is known of the structure of the Windsor G ro up in this a rea a nd it may be that a 
suitable drilling site co ul d be found. 
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MEMOIRS 
Geological Survey of Canada 

Comprehensive reports on the geology of specific areas, accompanied by one or more 
multi-coloured geological maps. Some recent titles are listed below (Queen's Printer 
Cat. No. in brackets): 

319 McDame map-area, Cassiar District, British Columbia, by Hubert Gabrielse, 1963, $2.00 
(M46-319) 

320 Geology of the north-central part of the Arctic Archipelago, Northwest Territories 
(Operation Franklin), by Y. O. Fortier, et al., 1963, $6.50 (M46-320) 

321 Gisborne Lake and Terrenceville map-areas, Newfoundland, by D. A. Bradley, 1962, 
$1.30 (M46-321) 

322 Stratigraphy of Middle Devonian and older Palaeozoic rocks of the Great Slave Lake 
region, Northwest Territories, by A. W. Norris, 1965, $3.25 (M46-322) 

323 Stephenville map-area, Newfoundland, by G. C. Riley, 1962, $1.00 (M46-323) 
324 Nechako River map-area, British Columbia, by H. W. Tipper, 1963, $1.30 (M46-324) 
325 Wolfville map-area, Nova Scotia, by D. G. Crosby, 1962, $1.65 (M46-325) 
326 Geology of Teslin map-area, Yukon Territory, by Robert Mulligan, 1963, $1.50 (M46-326) 
327 Terra Nova and Bonavista map-areas, Newfoundland, by S. E. Jenness, 1963, $2.50 

(M46-327) 
328 Admiralty Inlet area, Baffin Island, District of Franklin, by 'R. R. H. Lemon and R. G. 

Blackadar, 1963, $2.00 (M46-328) 
329 Geology of Terrace map-area, British Columbia, by S. Duffell and J. G. Souther, 1964, 

$2.00 (M46-329) 
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E. T. Tozer, 1962, $2.00 (M46-330) 
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332 Western Queen Elizabeth Islands, Arctic Archipelago, by E. T. Tozer and R. Thorstein

sson, 1964, $4.00 (M46-332) 
333 Snowbird Lake map-area, District of Mackenzie, by F. C. Taylor, 1963, $1.00 (M46-333) 
334 Geology of the Rocky Mountain Foothills, Alberta, by E. J. W. Irish, 1965, $4.50 

(M46-334) 
335 Vancouver North, Coquitlam, and Pitt Lake map-areas, B.C., by J. A. Roddick, 1965, 

$5.25 (M46-335) 
336 Flathead map-area, British Columbia and Alberta, by R. A. Price, 1966, $6.00 (M46-336) 
337 Ledge Lake area, Manitoba and Saskatchewan, by W.W. Heywood, 1966, $1.65 (M46-337) 
338 Marion Lake map-area, Quebec-Newfoundland, by J. A. Donaldson, 1966, $2.50 (M46-338) 
339 Fort George River and Kaniapiskau (west half) map-areas, New Quebec, by K. E. Eade, 

1966, $2.00 (M46-339) 
340 Kluane Lake map-area, Yukon Territory, by J. E. Muller, 1967, $3.75 (M46-340) 
341 Whitboume map-area, Newfoundland, by W. D. McCartney, 1967, $3.50 (M46-341) 
342 Geology and mineral deposits of the Chisel Lake area, Manitoba, by Harold Williams, 

1966, $1.25 (M46-342) 
343 Geology of Hopewell map-area, N.S., by D. G. Benson (in press), $2.00 (M46-343) 
344 Wakuach Lake map-area, Quebec-Labrador (23 0), by W. R. A. Baragar (in press), 

$4.25 (M46-344) 
345 Geology of Mingo Lake-Macdonald Island map-areas, Baffin Island, District of Franklin, 

by R. G. Blackadar, 1967, $2.00 (M46-345) 
346 Westport map-area, Ontario, with special emphasis on the Precambrian rocks, by H. R. 

Wynne-Edwards, 1967, $3.25 (M46-346) 
347 Bache Peninsula, Ellesmere Island, Arctic Archipelago, by R. L. Christie (in press), $2.00 

(M46-347) 
348 Willbob Lake and Thompson Lake map-areas, Quebec and Newfoundland, by M. I. 

Frarey, 1967, $2.25 (M46-348) 
349 Reconnaissance Geology of Shelburne map-area, N.S., by F. C. Taylor, 1967, $2.25 

(M46-349) 
350 Geology of the Southeastem Barren Grounds, N.W.T., by G. M. Wright (in press), $3.00 

(M46-350) 
351 Baddeck and Whycocomagh map-areas, with emphasis on Mississippian stratigraphy of 

Cape Breton Island, Nova Scotia (11 K/2 and 11 F/14), by Danford G. Kelley, 1967, 
$2.50 (M46-35 l) 

352 Geology of Glenlyon map-area, Yukon Territory, by R. B. Campbell, 1967, $2.75 
(M46-352) 

353 Woodstock, Millville, and Coldstream map-areas, Carleton and York counties, New 
Brunswick, by F. D. Anderson (in press), $4.50 (M46-353) 

354 Shabogamo Lake map-area, Newfoundland-Labrador and Quebec, by W. F. Fahrig (in 
press), $1.00 (M46·354) 


	me_351_c
	me_351_t1

