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PREFACE 

Many geologists have made field studies in northeastern Nova Scotia since the 
discovery of coal and iron in Picton county early in the 19th century. One of the most 
renowned of these was Hugh Fletcher of the Geological Survey of Canada, who 
began a geological survey of the province during the last qu arter of the century. His 
investigations took him into what is now the Hopewell map-area, and his geological 
findings were published in reports and maps about 1890. Since that time geological 
concepts have changed considerably and mapping methods have improved and the 
Geological Survey has been systematically re-examining many areas in Nova Scotia. 

Dr. Benson undertook the geological re-examination of Hopewell map-area in 
1960 and 1961 for publication on a scale of 1 inch to 1 mile. He bas subdivided the 
Carboniferous strata into formational units currently recognized in northeastern 
Nova Scotia, and has contributed new geological information on the complex Anti
gonish Highlands. 

Y. 0. FORTIER, 

Director, Geological Survey of Canada 

OTTAWA, J anuary 20, 1965 
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GEOLOGY OF HOPEWELL MAP-AREA, 
NOVA SCOTIA 

A bstract 
Hopewell map-area lies in the northeaslern part of the Appalachi an 

mountain sys tem and is underlain by Ordovicia n to Upper Ca rbonife rous rocks. 
Much of the area is covered by thick Plei stocene deposits and the bedrock 
exposures are fo und mai nl y in the stream va lleys. 

Quartzite, quartz wacke, greywacke, slate, and schist of the highl y fo lded 
Ordovician Meguma Group outcro p nea r the southern boundary of the map
area. In the northeastern corner, Browns Mounta in Group volca nic and pyro
clastic rocks of Ordov ician age a re overlain unconfo rm ably by fine-grained 
elast ic rocks of the Siluri an Arisa ig Group. T hese older Palaeozoic rocks are 
overla in with a marked unconformity by sli ghtly deformed Carbon iferous rocks 
belonging to the Horton, Windsor, Ca nso, Riversdale, Pictou, and Cumbe rl and 
Groups. The Windsor Group consists of fine-grained ca lca reous sediments
Jimestone, gypsum , and anhydrite. All other Carbon iferous strata are pre
dominantl y fin e- to medium-grained elast ic rocks. T he Ca nso and Windsor 
Groups are intruded by rocks of diabas ic co mposition. 

Flora and faun a of both the Silurian and Carboniferous rocks are related to 
European fo rms and hence the European subdivision into epochs is used in 
this report. 

The rocks were fo lded during both the Taconic orogeny in Late Ordovician 
time and the Late Devoni an Acadi an orogeny. The Acadian orogeny was 
acco mpanied by the intrusion of granite. T he region was slightly affected by 
fo lding du ring the late Palaeozoic. 

Lead minera ls occur nea r Glenbe rvie along the Horton- Windsor contact 
and copper minera ls were see n nea r o ld workings in the Ca nso rocks north of 
Lansdowne. A narrow bed of hemat ite-rich arenile belonging to the Arisa ig 
Group is exposed in three pl aces nea r MacPhersons Lake. Gypsum has been 
mined fo r loca l use a l seve ra l sites. 

R esume 
La region de Ho pewell se trouve dans la partie no rd-est du systeme mon

tagneux des Appa laches et repose sur de roches datant de l'Ordovicien au 
Ca rbonifere supcrieur. U ne grande pa rtie de la region es t recouverte d'epa is 
depots du Pleistocene et un nombre restreint d'affleurements rocheux se rencon
trent surtout dans Jes val les nu via les. 

Du quartzite , de la wacke qu artzeuse, du grauwacke, de l'ardo ise et du 
schiste du groupe de Meg um a de l'Ordov icien tres plisse aftl eurent pres de la 
Jimi te sud de la region. Dans !'angle nord-est, Jes roches volca niques et pyro
clas tiques du groupe de Browns Mounta in datant de l'Ordovicien sont recou
ver tes en discordance de roches clastiques a gra in fin du groupe d'Arisa ig du 
Silurien. Ces roches pa leozo"iques plus anc iennes sont recouvertes en disco rdance 
marquee de roches du Ca rbo ni fere legerement deformees, appartenant aux 
groupes d'Horton, de Windsor, Ca nso, Ri versdale, Pictou et C um berla nd. Le 
grou pe de Windsor se compose de sediments calca ireux a grain fin : ca lca ire, 
gypse et anh ydrite. Toutes Jes autres couches du Ca rbonifere consistent surtout 



de roches clast iques a gra in a ll ant du fin au rnoyen. Les groupes de Canso et 
de Windsor renferment des roches d'intrusion de composition diabasique. 

La flore et la fa une des roches du Silu r ien et du Ca rbonifere se rattachent 
aux fonnes europeennes et c'est pourquoi !'auteur uti lise Ja division europeenne 
des epoques cl ans le prese nt rapport. 

Les roches se sont pl issees durant l'orogenese taconique de l'Ordovicien 
superieur et l'orogenese acadienne du Devonien superieur. L'intrusion du granite 
a accompagne l'orogenese acadienne. La region a cte legerement affectee par des 
plissernents au cou rs du Pa leozoi'que superieur. 

On a note Ja presence de mineraux plombiferes pres de Glenbervie, le long 
dn co ntact de Horton-Windsor et de minera ux cup ri feres pres des vieux chan
tiers cl ans les roches du groupe de Ca nso, au nord de La nsdowne. Un li t etroit 
d'arenite a forte teneur en hematite, et fa isa nt partie du groupe d'Arisaig affieure 
a trois endroits pres du Jae MacPherso ns. On a extrait du gypse pour usage loca l 
a plusie urs endroits. 



Chapter I 

INTRODUCTION 

Hopewell map-area, which covers about 435 square miles, is situated in north
eastern Nova Scotia between latitudes 45 ° 15' and 45 ° 301N and longitudes 62 °30' 
and 63 °001W. It is accessible by road from New Glasgow and Stellarton to the 
north , and its northwest part is crossed by a line of the Canadian ational R ailways. 

Most of the map-area is covered with mixed coniferous forest. This forest 
formerly supported a more extensive lumbering industry than at present, but now 
much of the wood cut is supplied to pu lp mill s. The forests, generally Crown-owned, 
are leased to private individuals and compan ies. 

Mixed farming is carried out in narrow strips along the roads and river valleys 
in the northern third and southwest corner of the map-area. Numerous farms have 
recently been abandoned. In a few places there has been scientific reforestation on 
these farms, but generall y this has not been attempted. 

The geological mapping of Hopewell map-area was carried out during the 
summers of 1960 and 1961. Preliminary geological maps were published on a scale 
of 1 inch to 1 mil e (Benson, l 961 and l 962) .1 

Acknowledgments 

Able assistance in the fi eld was provided by P. H . Smith , E . D . Warren, and 
D. F. R eid in l 960, and by R. Biggs, R. S. Hiltz, and W. W. Brideaux in 1961. 
Mrs. Gladys Fraser was the cook during both summers. 

Foss il identifications were made by members of the Geological Survey of 
Canada. C. H arper, of the California Institute of Technology, identified most of the 
Silurian brachiopods. 

Previous Geological Work 

In l 828 Jackson and A lger showed two divisions in the Hopewell map-area : 
1) "red and grey sandstone alternating wi th black and red shale containing impres
sions of vegetables; beds of coal. . .. ", and 2) " transition clay slate". The following 
year (1829) they proposed the continuation of a 16-foot-wide fossiliferous iron bed 

' Names and o r dates in pa ren lheses a rc those o( refere nces listed in Bib!iograph)'. 
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Geology of Hopewell Map-area 

from New Glasgow to Annapolis county. T . C. H aliburton (1829, p. 453) relying 
on second-hand information, vastly exaggerated the size of "great veins of iron ore" 
on the East River of Pictou . In 1836, Abraham Gesner (pp. 5,6) divided Nova 
Scotia into four districts, each underl a in by distinctive rock types: 1) primary ; 
2) clay slate; 3) red sandstone; and 4) trap. The present Hopewell map-area is 
divided into these districts. He searched along the East River of Pictou for the iron
ore bed of Jackson and Alger but fo und none. Later, Gesner (1845, pp. 186-190) 
divided the rocks into : 1) granitic rocks; 2) strat ifi ed non-fossiliferous rocks ; slate, 
greywacke, and schists ; 3) Silurian Group; 4) old red sandstone or Devonian Group; 
5) coal measures; sandstone, conglomerate shale, limestone, and coal; 6) new red 
sandstone ; and 7) intrusive igneous rocks. These divisions all occur in Hopewell 
map-area. Sir W. E. Logan ( 1842, p. 711) concl uded that the gypsum and limestone 
in Pictou county overla id the coal measures. Lyell ( 1843) subdivided the Carbonif
erous of Nova Scotia into: 1) Lower Carboniferous: red sandstone and marl with 
gypsum and limestone; 2) Middle Carboniferous: coal measures ; and 3) Upper 
Carboniferous: sandstone and shale with fossil plants . He also studied the coal 
measures of Pictou county and the gypsum along East River of Pictou. 

Sir J. W. Dawson in 1845 (p. 329) in describing the Carboniferous rocks of 
Pictou county divided them into : 1) mountain limestone (or gypsiferous) formation; 
2) older coal format ion; and 3) newer coal formatio n. Dawson thought that the trap 
rocks along East River of Pictou were interstratifi ed with the Si lurian sedimentary 
rocks. He later (1850, pp. 347-364) described the metamorphic rocks of eastern 
Nova Scotia and also noted the presence of iron mineralization in the Lower Carbon
iferous rocks near the Silurian contact along East River of Pictou. In 1860 (pp. J 32-
143) he mentioned a "great bed of fossi liferous peroxide of iron" about 40 feet thick 
along East River of Pictou, and in Acadian Geology, he regarded a narrow strip along 
the East River of Pictou as the only Carboniferous section in Hopewell map-area. 
Most rocks now recognized as Carboniferous were called Devonian by him . At first 
Dawson (1878 , p. 613 ) regarded the Megum a Group as Lower Silurian , but he later 
(1891 , supplement, p. 81) called it Cambrian . In 1875 (pp. 129-138 ) he aga in 
referred to the "great iron bed" along East River of Pictou, which he traced along 
opposite sides of an anticlinal axis and which he thought would have great economic 
importance. He assigned a Ludlow age (Upper Silurian) to rocks along East River 
of Pictou (1881a, p. 2). In another paper ( 188 1b, p. 333) Dawson referred to a 
great vein of specular iron on the west side of the East Branch of East River of 
Pictou. In 1888 (p. 805) he regarded most of the gold series (now the Megum a 
Group) as Cambria n with the exception of some of the slate associated with igneous 
rocks, to wh ich he assigned an Ordovician age. He gave a Carboniferous section as 
follows : 1) lower series; 2) Carboni ferous limestone; 3) millstone grit series; 
4) main coal measures; and 5) Permocarboniferous series. 

Honeyman (1864, pp. 333-345 ) reported the finding , in place, on East River 
of Pictou , of fossi ls found only in boulders at Arisaig, and described (1870, pp. 67-
73) the iron deposits on East River of Pictou in more detail than Dawson had. In 
1874 (pp. 31-40) he published a summary of his conclusions about ova Scotia 
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Introduction 

geology, many of which are erro neous , including his suggestion th at the crystalline 
rocks near Arisaig (now regarded as Browns Mountain Group) were of Laurenti an 
(Precambrian) age. 

H artl ey (l870b, pp. 365-442) made first mention of the source of the limonite 
boulders fo und along East River of Pictou. Harrington ( 1874, p. 215) men tioned 
the iron deposits near Bridgcville and also referred to a specul arite bed of importance 
west of the East Branch of East Ri ver of Pictou . The limonite beds of the Bridge
ville area were said to li e at the contact of the Silurian and Carboni fero us rocks. 
Edwin Gilpin , Jr . (1882, pp. 31-38) stated th at the limonite at Bridgevillc replaced 
the limestone at the Silurian-Ca rboniferous contact. H e later (1891 , p. 108) 
described the "iron ore" at Websters and Blanchard as thin beds of hemati te-rich 
sediments separated by slate. 

T he bedrock geo logy of Hopewell map-area was mapped in detail by Hugh 
Fletcher (1887, 1892), who was ass isted in some of thi s work by E. R. F aribault . 
Their maps arc still usefu l today, particularly in the location of outcrops and old 
mineral prospects and in the detai ls of the drain age system. They regarded the non
marine Mississippia n as Devonian , even though they recorded the presence of num
erous pl a nt fossils wi thin thi s division . 

H. M. Ami collected foss il s in H opewell map-area in 1895 and 1896 and pro
posed a fo urfo ld subdivision of the rocks at Arisaig (l 900b, pp. 179A-1 80A ). 

T wenhofel studied the Siluri an section at Arisaig ( 1909 ) and in 1913 ( p. 295) 
publi shed a subdivision of the Siluria n section. 

Faribault published on the Gold bearing series (now th e Megum a Group) in 
1913 , and the fo ll owing year M alcolm (1914) summarized the work done by 
Faribau lt and presented an excell ent geo logica l map of ova Scotia. M alcolm and 
Faribault on revising thi s work in 1929 di vided the Goldbearing se ries into the 
Goldenv ille Formation and the over lying Halifax Formation. 

M . Y. Willi ams ( 19 14) wrote an ex te nsive repo rt on the Cape George area 
which includes the Sil uri an section at Arisaig. His subdivision was used by Twenhofe l 
( 1913) , who a ided him in his work. Willi ams proposed th at the term Browns 
Mountain Gro up be app lied to the metamorphic rocks of the Pictou-Antigonish 
Highlands, and included the James Ri ver and Baxters Brook Formations described 
by F letcher (1887) in thi s group. 

H ayes (1919, pp . 11 2-122 ) attributed the Silurian iron deposits at Bl anchard 
Brook to "prec ipita tion of iron-bearing minerals in shallow marine water" . H e fo und 
the fa una of the iron bed to be the same as th at in the McAdam Formation at Arisaig. 

In 1924, McLearn wrote an extensive report on the palaeontology of the Si lur
ian rocks at Arisa ig. 

Messervey ( 1944 ) gave a brief history of the developme nt of the iro n-ore oc
currences in the Bridgev ille area and a short description of the geological setting. 
Weeks (1948) subsequently investigated these deposits and concluded th at the ore 
had fo rmed probably as a result of weather ing on the pre-Carboniferous land surface. 

MacNeil ( L947, 1948) examined the basa l Carbon iferous conglomerates along 
the contact with the Megu ma Group while looking for res idu al gold deposits, and a 

3 



Geology of Hopewell Map-area 

few yea rs later H ogg ( 195 3 ) discussed the Pl eistocene geo logy of Pictou county. 
In T ru ro map-area to the west Stevenson (19 58 ) fo und Carboni ferous rocks 

like those fo und in H opewell m ap-area. His work was used by the author as a b asis 
fo r studying the comparable stra ti graph y. Stevenson ( J 95 9a) al so mapped two 
other areas (Shubenacadie a nd Kennetcook ), which are underl ain mainly by Carbon
iferous and Ordovician rocks th at are correla tive with those of H opewell m ap-area. 

M aehl (1960, 196 1) investiga ted the Ordovician, Silurian, and Devonian rocks 
of Pictou county, giving parti cular attenti on to the stratigraphy and foss il fa un a of the 
Silur ia n formations. 

In 1962 P. H. Smith discussed the stratigraph y of th e H orton Group in H ope
well map-area on the bas is of work done in 1960 while he was an ass istant to the 
writer. 

Physiography 

Most of H opewell map-area li es within the H ants-Colchester Lowl and (Gold
th wait, 1924). The south west edge of the Pictou-An tigo nish Highland projects in to 
the northeas t corner of the area, and th e Southern Upl and lies along the southcast 
border. These terms proposed by Goldthwait are useful descripti ve phys iographic 
d ivisions. Weeks ( 1957, pp. 125-126) used the term s Min as Lowland, A ntigonish 
Highl ands, and Atlantic Upl ands to refe r to these three divisions; and , although 
Goldth wait's repo rt remains as the refe rence work on the ph ys iography, Weeks' 
terms are used in this repo rt. 

T he Min as Lowland in H opewell map-area is underla in by Carbonifero us sedi
ments having varying degrees of res istance to weathering. T hus the area underl ain 
by the ca lca reous Windsor rocks shows Jess reli ef th an the areas underl a in by the 
more resistant Canso rocks. T he lowland is a n area of low rolling hill s whose max i
mum elevati on is 400 fee t. Minor amounts of karst topography arc fo und where 
gypsum and anhydrite outc rop. T he stream va ll eys are narrow except in the areas 
underl ain by the Windsor G roup . 

T he greatest reli ef occurs at the edge of the Antigo nish Highl ands, where the 
Ordov ician-Siluri an metamorphic complex th at u nderlies the highl ands is uncon
fo rmabl y ove rl ain by Windsor sediments. The hill to ps arc about 500 feet from the 
va lley Aoo rs and are di ssected by incised stream va lleys . The interio r of the high
lands is hill y but contains a few swampy areas . 

T he A tl antic Uplands arc u nderl ain by gra nite and by metamorphic rocks of 
the Mcgum a G ro up . lt is a remarkably uni for m surface of ro lling country with 
rounded ridges separated by lakes or swampy areas. Loca ll y the st reams have a 
seri es of fa ll s nea r the northern edge of the upland , but within the upl and they wander 
lazil y. 

T hick depos its of till and gravel, which are ev idence of fo rmer glac iati on, ob
scure the bedrock except in the strea m va lleys. Gl aci al striae were not seen, b ut 
Goldth wait's map ( l 924) shows some in the barrens at M aple L ake th at indicate a 
south-southeast movement of the ice-sheet. The till , which is clayey, has rock frag-
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Introduction 

ments that may be of the same composition as the loca l bedrock. That the fragments 
are commo nl y of granite or basic igneous rock while the bedrock is sedimentary 
shows that some transport has been in volved. 

The most prominent surficial deposits are glacio-fluvial accumul atio ns of gravel 
with sand lenses. M ost of the gravel deposits appear to be kames of various thick
nesses, the maximum thickness being about 80 feet. L arge depos its a re fo und be
tween Gordon Summit and West Ri ver Station , and northcast of Eastville. Near 
Eastvill e, Stewiacke River fl ows through a glacial outwash pl ain that seems to be in 
part a modern nood pl ain ( Pl. II ). Flood- plai n depos its a re found along East Ri ver 

PLATE 11. Outwa sh pl ain of Stewiccke Vall ey. D.G.B., 5-2-61 

of Picto u and West Branch of East River of Pictou between Hopewell and E lgin . 
The stream fl oors arc generall y a mixture of gravel and boulde rs. ea r their 

headwaters , many streams Aow th ro ugh thick mud banks overlain by swam py land . 
Boulder beaches arc common ly fo und a t the ju nction of two streams (e.g., at the 
mouth of Big Stcwiacke) and on the inside of many st ream curves. Sand banks occur 
at simil ar locations on the lower part of Stcwiacke Ri ver and on some st retches of 
West Branch of East Ri ver o f Pictou and East Ri ver of Pictou. 

The streams are imperfectly graded, with stretches of calm water se parated by 
fa ll s or rapids. The fa ll s are formed by resistant beds and by structural fea tures such 
as folds. T he stream courses do not ap pea r to be controlled by geologica l features 
hut are probably consequent to the initi a l slope of the land . H owe';e r, the south west
trcnd ing part of Stewiacke Ri ver fl ows along the crest of a fo ld. The height of land 
in the map-a rea sep arates three stream systems. The Stewiackc sys tem fl ows south
wa rd and empties into Shubenacad'.e Ri ve r and Cobcquid Bay . West, Middle, and 
East Ri ve rs of Pictou flow north to Pictou H arbour. West River St. Mary 's Aows east 
to St. M ary's Ri ver and th ence to the Atlan ti c Ocea n. The di vides between thes..: 

5 



PLATE Ill . Fl ood plain of Cox Brook and Stewiock e River cut into glacial outwo sh. D. G. B., 1-7- 61 

PLATE IV. Poorly sorted glacial g rove l near Sunnybro e. D.G. B., 2-6-6 1 
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Introduction 

systems are vaguely defined and are genera!Jy occupied by swampy areas, which 
apparently drain in two directions. Some Jakes are found near the headwaters; al
though they lie in depressions, their present configurations are due in part to the 
work of beaver or old logging dams. 

With the exception of the small areas of bedrock exposure, the entire map-area 
is covered with a thick mantle of till and associated deposits (Pl. IV). Immediately 
to the southwest, in Shubenacadie map-area, this till is regarded as Wisconsin 
(Hughes, 1957). A more detailed description of glacial features, much of which 
can also be applied to Hopewell map-area, is included in the report by Hughes 
(1957). 
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Chapter II 

GENERAL GEOLOGY 
Hopewell m ap-area is underlain by Palaeozoic sedimentary, metamorphic and 

igneous rocks. The unfossiliferous Browns Mo untain Group may be Ordovician . It 
is composed of interbedded basic volcanic and pyroc lastic rocks, argillite, and silt
stone. These rocks are unconformably overlain by the fossiliferous Siluri an Arisaig 
Group, which consists mainly of qu artz wackc,1 slate, and quartzite. 

Grey quartz-mica schist, slate, and qu artz wacke of the Megum a Group, oE 
probable Ordovici an age, arc intruded by Devonian granite . 

The rarely fossi liferous L ower Carboniferous H orto n Group is divided into 
three units consisting predominantly of si ltstone, a reni tc, 1 or mudstone. It uncon
formably overlies the M cgum a Group and D evoni an gra nite. Limestone, shale, 
gypsum , and anh yd rite of the fossiliferous m arine Windsor Group locally overli e the 
Horto n Group disco nformably and th e M cgum a and Arisaig Groups unconfo rm ably. 
The Windsor-Canso contact was not observed but is probably grad atio nal. The 
Canso Group, composed of shale, mudstone, siltstone, and minor calcareo us beds, 
has yielded onl y non-m arine Upper Carboniferous fossils. 

The rocks oE the Ri versdalc Group, which contain Upper Carboni fero us plant 
fragments, are shale, siltsto ne, and minor quartz wacke. As they occur within a 
fault block, neither their upper nor their lower con tact was observed. The observed 
lithologies of an interbedded sequence of sa ndstone, mudsto nc, conglomerate, and 
shale arc simi lar to those found in both the Cumberland and the Pictou Groups in 
the type areas, and fossil ev idence suggests that rocks present in the map-area are 
correlative with both groups. 

The tectonic history is simil ar to th at for other parts of the Appalachian geosyn
cline in th at Carboniferous and younger rocks are relatively undisturbed and the 
older rocks are intensely deformed. 

Rocks oE di abas ic composition intrude the Carboniferous sediments. 

1 The te rms 'wacke' a nd 'a ren ite', as d efi ned by Willia ms, Turner , and Gilbert ( 1958, p . 290), 
refe r to sandstone in which the arg ill aceo us matrix makes up respecti ve ly mo re th an 10 per cem and 
less tha n JO per cent. 

Era 
Per iod 

o r Epoch 

Ceno- Rece nt 
zo ic 

Pl eistocene 
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General Geology 

Table of For111ations ( cont'd) 

Picto u a nd 

I I 

Brown a nd grey sa ndstone and 
C umbe rl a nd (?) m uds to ne, red cong lomerate, 

a nd black ca rbonaceous sha le 

Disconfo rmi ty(?) 

I I 

Rive rsda le M edium grey to b lack siltstone 
and sha le, and m in or grey 
qu a rt z wacke 

U nconform ity(?) a nd (?) m inor bas ic intru sive rock s 

Ca n so Red, green, and grey muclstone, 
sha le , s iltstone, a nd arg illite. 
Mino r narrow ca lca reo us lay-
ers 

Confo rm ab le(?) 

Reel a nd grey sha le a nd ca lca re-
o us shale a nd grey limesto ne 

W indsor - - - - - - - - - - -
G rey to black limestone, argil-

laceous li mesto ne , gypsum, a n-
hyclrite, a nd cong lo me rate 

M inor clisconform ity 

H o rto n Unit "c" Reel a nd green muclstone a nd 
1,7001 siltstone , a nd thin g rey pebble-

conglo merate 
Unit " b" Grey siltsto ne, shale, a nd qua rt z 
3,000' ± wacke 
U nit '·a" Grey quartz feld spar sa ndstone, 
2,0001 silt stone, a nd wacke 

Unconfo rmit y 

A risa ig 

G rey b iot ite a nd mu scovite 
gra nite a nd mino r syenite. 
Pink and gree n gra nite 

Stonehouse Blui sh grey, redd ish brown a nd 
g rey siltstone. wacke, a nd cal
ca reous siltstone 

M oycla rt G reenish grey, fi ne-g ra ined 

McAclam 

Ross Brook 
5001+ 

Beech hill 
Cove 
80' 

quar tz wacke 

G rey s ilt y sha le a nd sha le, blu
ish grey s iltstone, a nd thin 
laye r of: hema tite- ri ch qua rtz 
aren ite 

G rey quart z waeke, purp lish 
grey siltstone , s ilty sha le, grey 
qu artzi te, dark g rey la min ated 
shale, a nd basa lt grey qu a rt z 
gra nule cong lo merate 

G reeni sh grey qu a rtz wacke a nd 
thin basa l conglo merate with 
m inor mu cls to ne a nd qu artzite 
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Table of F ormations ( co nt'd ) 
~ 

~ M inor u nconfo rm ity (d isconfo rmi ty?) 
c: 
0 Browns Jn ter bedded green to black a r-
~ Mo unta in gill ite , g ree n to purp le a ndesite, 
0 2,500'+ t uff a nd agg lome rate, a nd da rk 

·- green ish grey greywacke 
0 

N H a li fax 

I 
Black sla te 

0 2,000' ± 
<.) O rdovic ia n 

Megum a 
oj Go lden- G reeni sh gre y qu a rtzite a nd 

- vii le mino r s la te, grey qu a rt z wacke , 
oj 2,400' ± greywacke, p hyll ite, a nda lusite 

0... schist a nd biot ite sch ist 

1 P resent usage restricts the term 'Series' to a l ime-s tra tigrap hic unit, but these d ivisions are rock
stra tigraph ic un its and thus the term 'G ro up ' is applied (Bull. A111. Assoc. Petrol. Ceo!., 196 1, p. 658 ). 

Ordovician 

Meguma Group 

The exposures of the Megum a Group in H opewell map-area are the continua
tion of larger exposures lying to the southwest in Shubenacadie map-area (Stevenson, 
1959a, pp . 8-13) . In the latter area, Wittenburg Mountain is made up of a seri es of 
northeast-trending folds in the H ali fax Formation, which is underl ain to the southeast 
by narrow isolated patches of the Goldenville Form ati on. T his structu re extends into 
Hopewell map-area, where it consists of an apparently simple syncline of the H ali fax 
Formation underl ain by the Goldenville F orm ation. 

T he best exposures of the Megum a Group are fo und along Cox Brook. Other 
good ex posures are on West River St. M ary's and Fulton Brook. In Cox Brook the 
outcrops are generally fo und on the sides of the valley and in the stream bottom 
where the res istant rocks form small fa ll s or rapids. The rocks commonl y di spl ay 
good cleavage, but bedding pl anes are readil y seen onl y where two different rocks 
are interbedded. The attitude of the cleavage varies Jess th an th at of the bedding. The 
rocks are tightly fo lded and differences in attitude of 120 degrees in 2 to 5 fee t 
are locally common. In one 3-foot-high outcrop five tight folds occur within a length 
of 20 fee t. Several small d rag-folds were measured, but it was not possible to relate 
their varied attitudes consistently to the nearby major structures . T hus it was con
cluded th at many of the d rag-folds could be incongruous and of no use in determ in
ing major structures. 

Rocks of the Meguma Group have interested geologists since Gesner ( 1836, 
p. 5 ) first rega rded them as Prim ary ( i.e. , unstratifi ed, "coeval with the earth" ) . 
Since then various earl y Palaeozoic and Precambrian ages have been ass igned to 
th is group (M alcolm , 1929, pp. 30-34) . These ages were based on lithology and 
degree of deform ation , which were compared with their counterparts in sections of 
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known age found elsewhere. Crosby (1962, p. 20) found graptolite fossils near Wolf
ville, in Windsor map-area, in rocks in terpreted as part of the Halifax Formation. 
These foss il s have now been identified as Dictyonema flabelliforme (Eichwald ) sensu 
Lato and ass igned an Early Ordovician age (Bulman, unp ub. rept., June l960). Th us, 
simi lar rocks, found elsewhere in Nova Scotia, where they arc included in the H alifax 
Formation, are assigned an Early Ordovician age. By furth er inference the Megum a 
Group of Hopewell map-area, which is correlated on lithological gro unds with the 
Meguma Group to the south and west, is also considered to be of Ea rl y Ordovician 
age. It must be stressed th at, although the area of Meguma rocks in H opewell map
area can be traced to other areas of undoubted Meguma, the so-called Halifax Form
ation of Windsor map-area is isolated from the extensive areas of H alifax rocks found 
elsewhere in Nova Scotia. 

Dictyonema lived in a marine environment but, owing to its probable planktonic 
habitat, may have drifted into the area of deposition of bl ack shales where it is now 
found (Twenhofel and Shrock, 1935, pp. 87-94 ) and thus need not be indicative of 
deep-water depos ition . 

Go/denv ille Formation 

The best exposures of the Goldenville F ormation are on Cox Brook; a few 
scattered outcrops occur elsewhere. The base of the formation is not k nown, and the 
rocks are highly fo lded . A suggested thickness of the Goldenvi ll e Formation exposed 
in H opewell map-area is about 2,400 feet; the suggestion is based on interpretation 
of the steeply dipping strata on Cox Brook. Woodman ( 1904, p. 16) gave a thick
ness of 17 ,670 fee t for a section that had an unknown base and was situated in the 
Fifteen Mil e Stream district, abo ut 12 miles south of Trafalga r. In southwestern 
Nova Scoti a, Taylor (1967) estim ated a thickness of 15,500 feet for Megum a 
strata be low the Halifax Formation , at which point they are cut o ff by a granitic 
intrusion. As the thickness of Goldenvi ll e rocks in H opewell map-a rea is appreciably 
less th an th at fa rther south , either a smaller part of the formation is prese rved or the 
section origina ll y deposi ted was much thinner th an to the southwest. 

Outcrops of the Goldenvil le Formation are mainly medium greenish grey qu artz 
wacke, light to medium grey meta-s iltstone, and phyllite with qu artz eyes and minor 
quartzite. T hese rocks vary onl y slightl y in gra in size and minera logy. They consist 
more th an 50 per cent of quartz in interlocking subangular grains showing some 
ev idence of recrystalli zation . The remainder is potash feldspar and minor albite of 
similar habit, and argi ll aceous matrix. Some of the fin er grained rocks may more 
correctly be ca ll ed phyllite. 

The rock is locally highly fr actured and in some pl aces has two well -developed 
joint sets. In one outcrop the writer saw three planar fea tures, two of which may be 
metamorphic fea tures, and the third , relic bedding. The rock is in general well in
durated and mass ive, so th at it breaks either along the joints or with an irregul ar 
conchoidal fract ure. The outcrops are not conti nu ous, and the covered interval is 
probably underl ain by less resistant rock, probably sla te, like th at fo und nearby as 
boulders. 
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The Goldenville qu artz wacke, as determin ed from thin sections, is composed 
of quartz 50 to 60 per cent, feldspar 5 to 10 per cent, and argi ll aceous matrix 20 to 
40 per cent. T he quartz gra ins are generall y subangular, with only a small proportion 
subrounded to ro unded. Feldspar was determined with difficulty ow ing to the clouded 
conditi on of the grai ns; most of it was identified by staining as potassium feldspa r. 
T he matrix is m ainly fine-gra ined cl ay minera ls with some identifi able mica a nd 
chl orite. The name 'qu artzite', given to the di agnos tic Goldcnville rock by earl y 
write rs (D awson, 1850, p. 348; Woodm an, 1904, p . 16; Faribault, 1913, p. 158 ; 
Malcolm , 19 14, p. 46) does not ap ply. Stevenson (1959a, p. 12) , though he used 
the term 'qu artzite', called attention to the argill aceous content of the rock. 

On a fresh surface the phyllite is medium to dark grey, but a weathered or 
fracture surface is generally olive-green to greenish brown. Minor amounts of mica 
and chlorite, in some places in parallel o rien ta tion, are visible in thin sect ions of 
the rock. 

A narrow aeromagnetic anom aly shown on GSC Map 762G ap pea rs to be 
caused by a be lt of anda lusite-bearing schist, which outc rops on Cox Brook. The 
schist co nsists of quartz, ch lorite, mica, ch lo ritoid , anda lusite, cordierite, colourless 
ga rnet, and magnetite . Th is belt borders a granitic intrusion, and the and alusite 
metacrysts may be due to therm a l metamorphism. These metacrysts, some of which 
have nearly cubic outlines, range from a fraction of a millimetre to 4 mm ac ross. 

A bl ack biotite schist outcrops a mil e south of the mouth of South Brook. 
Pyrrhotite and magnetite, occurring as bl ebs in thi s rock, may be the ca use of the 
small aero rn agnetic anomaly in the immediate area. Development of thi s schist was 
probably inAuenced by its proximity to the gran ite body. To the northeast, on West 
River St. Mary's, quartz-feldspar-muscovite gneiss, biotite-ga rnet gne iss , and quar1z
biotite schist may be the continuation of the same hori zon. These rocks have narrow 
vei ns of pegmatitic materi al. 

The slate boulders, which may represent the covered interval. va ry from green
ish grey to dark grey and genera ll y have a sl ightly micaceous sheen. 

T he upper limit of the Goldenvillc Form ation was taken as the top of the 
highest quartz wacke ('quartzite' ) bed. 

Halifax Formation 

R ocks, regarded as part of the H ali fax Form ation, arc best exposed along Cox 
Brook and F ulton B rook. On meagre evidence, the thickness of the format ion in the 
area is est im ated to be 2 ,000 feet. The probable max imum on Wittenburg Mountain 
is 5,000 feet (S tevenson, l 959a, p. 13 ). Woodman ( 1904, p. 24) sugges ted a thick
ness fo r the H ali fax Formation of about 11 ,600 fee t near H ali fax and 4 ,800 fee t near 
St. Mary's Bay. Taylor ( 1967) gives a possible maxim um of 5,800 feet in south
western Nova Scoti a. 

The H alifax Form ati on of H opewell map-area is composed of grey to black 
sla te, in part graphitic, with lesser amounts of interbedded siltstone . 

T he slate ra nges from dark grey to bl ack, the lighter coloured rock genera ll y 
being silty. Jn most outcrops the cleavage fo rm s an angle wi th the bedd ing, as is 
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shown by interbeds. Colour laminations within the slate beds are obscure; they are 
visible onl y where they are nearly parall e l to the cleavage and thus intersect a fresh 
surface. Sla te sections from 1 foot to 6 fee t thick occur, as well as sections of un
known m ax imum thickness. Blebs and fracture fillings of pyrite give some outcrops 
a rusty weathered appearance. One outcrop has minute irregul ar crenulations in the 
plane of the cleavage. Cleavage pl ates a re genera ll y about a millimetre thick, but in 
some outcrops there are paper-thin pl ates . 

Browns Mountain Group 

The greater part of the Antigonish Highl ands in the no rthcas tern pa rt of the 
m ap-area is underlain by Lower P alaeozo ic rocks. The mo re resistant and older 
rocks, which are a metamorphic comp lex of mixed volcanic and sed imenta ry origi n, 
make up the Browns Mountain Group . Near A risa ig, rocks ass igned to thi s group 
by Willi ams ( 1914, p. 55) co nta in Lower Ordovic ian foss il s. No foss il s h ave been 
fo und in these rocks in H opewell map-area, but as they u nde rlie Lower Silurian 
rocks o n Glencoe Brook with apparent di sconformity, they a re ass igned an Ordo
vic ian age. The rock types a nd area l di stribution of the Brow ns M ounta in and 
Meguma Groups sugges t that th e Browns Mountain Group was deposited in a 
eugcosyncline that lay offshore from the shelf and the developing miogeosyncline in 
which the Megum a Group was deposited. 

Fletcher (1887, p . 18) divided the rocks of his "Cambro-S il urian" system 
found in the Ant igon ish H ighl ands into: " l ) The lower flinty slates, quartzites and 
'whin'- likc rocks of J ames R iver and Eigg Mou ntain; 2) the soft redd ish and oliva
ceous slates of Baxter's B rook and Brian Dalys Brook; and 3) the redd ish and grey 
sand tone, grit and conglomerate of Bcar's Brook." H e stated th at a la rge proportion 
of the ma ter ial of the Ca mbro-S iluri an is of volca nic origin , and he inc luded th e 
associated igneous rocks such as traps, diorite, and fe lsite with each of the divisions. 
The rocks along J ames Ri ver a re genera ll y poo rl y so rted and im pure sediments with 
intcrbcddcd dark coloured vo lcan ic rocks. On Baxte r B rook the sedimentary beds 
arc partly derived from the vo lca nic rocks th at make up most of the section. R ed and 
green sandstone, gr it, and shale a re found wi th dark green diorite and grey felsitc. 
Fletcher included felsite wi th the conglomerate, qu artzite, banded slate, and argillite 
in his Bear Brook di vision. H e incl uded outcrops from H opewel l map-area in hi s 
discussions of both Baxte r Brook and Bear Brook divi sions. 

Williams ( J 9 14, p. 53) proposed tha t the metamorphic rocks of the Ant igon ish 
Highland be divided into the Browns Mounta in Group, which he subdivided into 
the James Ri ve r and Baxter Brook Formati ons, and the ove rl ying Malignant Cove 
Form ation. The first two forma tions we re equ ivalent to F letcher's divisions and the 
name 'Malignant Cove' was app lied to coarse conglomerates a nd gri ts no rtheast of 
Arisaig. 

Bell ( 1940, p. 7) proposed the name Stewart B rook Formatio n for a few scat
tered outcrops of conglomera te, grit , and a rgillite at McLe ll an Mounta in . H e com
mented on the close lith ologica l resembl ance to the Malignant Cove Formation, 
with which he correlated it. 
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In place of the names 'Malignant Cove Formation' and 'Stewart Brook Forma
tion' the author proposes retention of 'Bear Brook Formation'. This name should be 
applied to the flows and tuffs and the coarse sediments derived therefrom that under
lie the Silurian Arisaig Group and overlie the laminated sediments and volcanic 
rocks of the lower part of the Browns Mountain Group. 

Maehl (1960, pp. 83, 85) proposed the names 'Charcoal Formation' and 
'Sunnybrae Formation' for flows and tuffs overlain by banded shales and slates ex
posed on G lencoe Brook. These names, however, seem unnecessa ry, for the section 
described is incomplete, the formational boundaries are vague, and the formations 
cannot be traced laterally. 

It is probable that the interbedded sedimentary and volcanic rocks of the 
Antigonish Highlands that are exposed in Hopewell map-area belong to the James 
River Formation and, in part, to the overlying Bear Brook Formation. Continued 
examination of similar rocks exposed to the east (Benson, 1963) may suggest an 
alternative correlation, within the Browns Mountain Group . 

In Hopewell map-area the Browns Mountain Group consists of intermediate to 
basic volcanic flows and tuffs and the sediments derived from these volcanic rocks. 
As the more prominent ridges and cliffs are underlain by fairly massive dark green 
andesite, this rock type appears to predominate. In the valleys of Glencoe Brook 
and Sam Cameron Brook, where discontinuous sections occur, there appear to be 
nearly equal amounts of andes ite, agglomerate, and tuff, and fine- and coarse
grained sedimentary rocks derived from the volcanic rocks. It was not possible to 
determi ne the probable succession of these rock types. A minimum thickness of 
2,500 feet is suggested for the rocks on Sam Cameron Brook. In Gl encoe Brook the 
oldest rocks appear to be flows with a few pyroclastic beds, wh ich are overlain by a 
tuffaceous sequence and in turn by interbedded fine-grained tuffs and laminated 
argi lli tes. On Sam Cameron Brook more flow rocks occur near the top than near the 
bottom of the section and poorly sorted sed iments are interbedded with the coarser 
grained pyroclastic rocks in the lower part. Most outcrops are slightly fractured, but 
cleavage is well developed only near the fault zo nes. 

The more massive flow rocks are generally dark green with a few red patches 
and are in part coarse grained. They are generally andesitic, but owing to alteration 
the original composition is difficult to determine. T he main constituent is pl agiocl ase 
feldspar (andesine or oligoclase) occurring in lath-shaped crystals th at are now 
altered to saussurite or sericite. Chlorite is fairly common , having completely re
placed the mafie mineral or minerals, which were probably hornblende. Single flakes 
of biotite were seen in some thin sections. Minor carbonate occurs as vein material 
and as amygdules. Varying amounts of hematite occur as shapeless blebs and as 
crystals of specularite. Quartz grains are rare and do not constitute more than a 
fraction of one per cent of the rock. No pillows were observed, and evidences of 
flowage were seen only in thin section. 

Andesite is associated with dark green tuffaceous rocks, and gradations between 
both types occur in the field area. The mineral composition of the tuff is similar to 
that of the andesite except for the presence of an unidentifiable fine-grained matrix . 
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The tuff beds grade into greenish grey, medium- to coarse-grained greywacke, and 
most of them are less th an 10 feet thick. The greywackc consists of angular frag
ments of plagioclase, diabase, andesite, argill ite, and tuff set in an argill aceous matrix. 
Near the headwaters of Sam Cameron Brook the greywacke is interbedded with fine 
pebble-conglomerate and agglomerate with the same type of rock fragments as the 
greywacke. ln most outcrop these fragm ents are angul ar to subangul ar, but in one 
outcrop there are rounded fragments. These poorly sorted rocks are generally mas
sive, and attitudes are difficult to determine. 

Fine-grained sedimentary rocks are interbedded with the other rock types, but 
generally have sharp contacts. The most common rock type is laminated argillite. 
The argi Uite may be composed entirely of clay-sized materi al, in which case the 
laminae are due to colour differences, or the laminae may be caused by layers of silt
sized subangu lar quartz grai ns. •Most samples contain angul ar to subangul ar quartz, 
altered plagioclase, chlorite, and specul arite grains in a finer grained argill aceous 
matrix. Though most outcrops are greenish grey or grey, there arc brownish grey, 
olive-grey, moderate brown, and black laminations. 

Silurian 

Arisaig Group 

Most of the Arisaig Group outcrops along the shore near Arisaig Point, 30 
miles northeast of the map-area. The first intensive study of these rocks was under
taken in l 900 by Ami, who stated (1900b, p. 179A) : 

H aving rece ived instruction to describe and illustrate the fa una of the Silurian forma
tion at Arisa ig. Nova Scoti a, the wr iter has begun his tas k by a rranging the co llecti ons of 
Arisaig foss il s a lready in the possession of the Geological Survey Department into natural 
formational divisions, ascribi ng certa in fa unas and strata to certa in formatio ns. 

H e divided the strata into "four series", " the Arisaig, McAdam, Moydart, and 
Stonehouse formations", based on "palaeontological as well as lithological character
istics" (Ami , 1900b, p . 180A). Ami did not, however, fix precise limits to these 
divisions. Twenhofel (1909, pp. 143-164) divided the Arisaig series into forty 
zones based on the character of the sediments, and these zones a re grouped into 
fo ur subdi visions equi va lent to Ami 's fo ur seri es plus an underl ying unn amed sub
division. Twenhofel ( p. 146) found it difficu lt to fix pa laeontological boundaries to 
these zones, for there is no sharp faunal break in the section except at the top of 
zone 12 (highest Clinton , beneath the McAdam Formation ). Williams (1912, 
p. 245) named the two lower subdivisions and gave the following section: 

Feet 
Stonehouse formation : red shale and limestone, arg ill aceous limestone and grey 

sha le. Thickness (Twen hofel) 1,075 
Moydart fo rm ati on : the red stratum or red shale, a rgill aceo us limestone and sha le. 

T hickness (Twenbofel) 379 
McAdam format ion : black sha le and arg ill aceous limestone. Thickness (Twen-

hofel) plus iron-zone 1, 120 
Ross Brook fo rm ation : green shale with thin sa ndstone, da rk papery slate, etc. 

Obscure basa ltic?, intrusive . Thickness (Twen hofel) 833 
Beech hill Cove for mation : sandstone, limestone and sha le resting on aporhyolite 

flow and volcanic breccia. Th ickness (estimated from widt h of outcrop) 200 
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This subdivision is still followed , with the exception of the addition by Maehl ( 1960) 
of the French River Formation above the Ross Brook. Maehl ( J 960, p. 36) believed 
that the French River Formation is present at Arisaig Point but is faulted out of the 
beach section. W. S. McKerrow (pers. corn., June 1962 ), has confirmed the presence 
of these strata at Arisaig in outcrop away from the beach. The French River Forma
tion was not recognized in Hopewell map-area. 

Correlation of the Arisaig Group is of particular interest, as the fossils it con
tains bear grea ter resembl ance to those of Europe th an to those of orth America. 
Hence the ages of the Arisaig beds are said to be Ll andoverian , Wcnl ockia n, Lud
lovian, or Downtoniai1. There is controversy as to whether the Downtoni an is Silurian 
or Devonian and thus, by implication, as to whether the Stonehouse Formation is 
Silurian or Devonian. This report accepts a Silurian age for the Downtonian. Maehl 
( 1960, pp. 78, 96) found a lower Gedinnian (lowest Devonian ) brachiopod 
faun a in the Stonehouse Formation near Forbes Lake and lower Llandoverian fos
sils in the strata of the Bci::chhill Cove Form at ion. The A risa ig G roup thus spans the 
entire Silurian period and extends .into the Lower Devoni an , and is composed of 
five formations whose boundari es in the type secti on may be fixed on lith ological 
differences. 

Sedimentary rocks with lithology and foss il s simil ar to those at Arisaig occur 
in H opewell map-area, but the outcrop frequency and distribution is quite different, 
with the result that absolute comparison of exposed sect ions is not possible. At 
Arisaig Point, for instance, the entire Ross Brook Formation is observed , whereas 
on Glcncoe Brook many of the less res istant beds are not well exposed. 

The Arisaig Group in the map-area consists of fine-grained sediments whose 
lithology, structure, and fossil content suggest shallow-wa ter marine depos ition. The 
onl y good section is expo cd on Glencoe Brook, and scattered outcrops occur else
where. It was not always poss ible to map the individual formations in Hopewell map
area even though all but the French River were recognized in some ou tcrop sections. 
Because of lithological simil arities of some rocks found in all Arisaig formations it 
is not always possible to identify the particular formation present in isolated out
crops . 

Machi (1960) proposed th at the Arisaig Group in southeastern Pictou coun ty 
be divided into the Glencoe Formation, the ove rl ying Kerrowgare Formation, and 
the upper Stonehouse Formation. The author, however, does not at present feel th at 
the introduction of the 'Glencoe' and 'Kerrowgare' names is fully justified. On Glcn
coe Brook M aehl's Glencoe Brook Formation consists of both the Becchhill Cove 
Formation and the R oss Brook Formation. Maehl's Kerrowgare Formation is a 
poorly defined unit that includes all Siluri an rocks not in the Glencoe Brook or 
Stonehouse Formations . The present report discusses such rocks under the heading 
'Undivided Arisaig Group'. 

Beechhill Cove Formation 

The Beechhill Cove Formation on Glencoe Brook consists of about 80 feet of 
medium grey, fi ne-grained quartz wacke with an 8-foot bed of basal quartz-pebble 
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conglomerate. This conglomerate unconformably overlies Browns Mountain greenish 
grey, laminated argillite. The strike on either side of the contact differs by only 5 
degrees, and the dip differs by 20 degrees. O n Sam Cameron Brook this contact is 
exposed in a small fault block, where there is a difference in strike and dip of about 
40 degrees. In these limited exposures there is no channelling of the underlying 
surface or presence of other feat ures to suggest a m ajor unconform ity. 

The quartz wacke, whi ch occurs in beds genera ll y abo ut a foot thick, is 
composed of silt to fine sand sized, subrounded quartz gra ins with minor altered 
plagioclase grains in an argillaceous matrix . Parts of the exposed section that are Jess 
well cemented may more correctly be termed mudstone. There arc minor thin beds 
of quartzite. 

R oss Brooh Formation 

The Ross Brook Formation has a minimum thickness of 550 feet as ca lcu lated 
from exposures o n Gleneoe Brook, where it conformably overli es the Beeehhill Cove 
Formation. The basal 30 feet is ligh t grey quartz granule conglomerate in beds from 
1 foot to 4 feet thick interbedded with 6-inch beds of grey poorly cemented, coarse
grained quartz wacke. The base of the Ross Brook at Arisaig is characterized by 
laminated black shale, which is not fo und on Glencoc Brook. This conglomerate is 
overlain by 70 feet of medium to dark grey, medium- to fine-grained quartz wacke, 
siltstone, and silty shaJe. This lithology is continuous to the top of the section except 
for a few purplish grey beds, occasional beds of light grey, fine-grained quartzite, and 
a few tuffaceous lenses. Although the gross lithology is si milar throughout the ex
posure on Glencoe Brook, most individual beds are Jess than 4 feet thick. On Sam 
Cameron Brook there are fewe r quartzite beds and near the base of the section is 
fo und a dark grey to black, paper-~hin, laminated shale. This shale m ay be the only 
true basal member of the R oss Brook Formation in the map-area, and if this is so 
the conglomerate on Glencoe Brook would represent minor local erosion, as it con
tains o nl y quartz pebbles but no volcanic debris. 

The onl y recognizable mineral constituents are quartz and minor a ltered plagio
clase and muscovite. The rocks are highly fractured, a nd are veined witl1 quartz and 
rarely with siderite. A few outcrops contain traces of specul arite . Near the fault 
zone on Sam Cameron Brook two-occasionally three-fracture directions are vis
ible. 

The following fossils (identified by C. H arper, who assigned a Ross Brook 
correlation) are from a siltstone bed near the mouth of Sam Cameron Brook : 

GSC loc. 45436: Camarotoechia nucula var. planorugosa McLearn 
Tentaculites canadensis Ami 
Eocoelia sp. cf. E. hemispherica (Sowerby) 

GSC Joe. 50912: Leptostrophia sp. 
Protochonetes sp. 
daJmanellid brachiopod 
Fardenia sp. 
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On Cross Brook, 1,500 feet north of the map-area, grey siltstone and silty 
shale, simil ar to the siltstone and shale fo und in the map-area on the same brook, 
conta in the following foss ils ( identified by C. Harper and assigned a Ross Brook 
correlation): 

GSC loc. 45433 : Eocoelia sp . cf. E. hemispherica (Sowerby) 
dalmanellid brachiopod 

lV/ cA dam Formation 

Grey silty shale and shale, dark grey thinly bedded shale, and medium bluish 
to greenish grey siltstone of the McAdam Form ation are exposed on the west branch 
of Bl anchard Brook. Greyish red-purple, medium-grained, hematite-rich, qu artz 
arcnite is exposed in a field to the west of the brook, 2 miles to the northwest, and 
aga in at Websters 4t miles fa rther north . This areni te was p reviously described 
as a "great iron bed" (Dawson, 1875, p. 130 ) . It consists of rounded qu artz gra ins 
about 50 per cent and hematite matrix 40 per cent, the remainder being carbonate 
and minor hornblende. 

Individual beds in the shale and siltstone are generally less than one qu arter inch 
thick. Qu artz and minor feldspar are the identifiable detrital minerals. 

The outcrop distribution of th e quartz arcnite outlines a large fold. No top 
determinations coul d be made in outcrops of the McAdam Formation, nor is this 
fo rm ation in observed contact with any other form ation. T he rocks that outcrop 
on McLell an Brook, however, are simil ar to rocks in the lower part of the Arisa ig 
Group, and the fold is therefore interpreted as a plunging syncline. 

The following foss il s from the arenite bed northwest of the west branch of 
Blanchard Brook were identified by C. Harper as fro m zone "a" of the McAdam 
Form ation : 

GSC Joe. 46443 : Meristina billingsi (Dawson) 
Cornulites serpularia Schlotheim 
L eptaena sp. cf. L. de pressa H all 

M oydarl Formation 

Several isol ated outcrops of possible Moydart correlation are exposed between 
Springville and Bridgeville near the top of the hill. They are described as part of the 
undivided Arisaig Group. 

Stonehouse Formation 

Isolated exposures of the Stonehouse Formation are fo und north of MacLean 
Lake and north from there along a ridge. Nearly all Stonehouse outcrops exa mined 
are fossiliferous, though lithologies are varied. The most common rock type is a 
bluish grey to grey siltstone or very fine grained wacke. Reddish brown siltstone, 
grey calcareous siltstone, and minor light grey, fine-grained quartzite also occur. As 
in the other form ations of the Arisaig Group, the recognizable constituents of these 
rocks are rounded grains of detrital qu artz, minor plagioclase, and some calcite. 
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General Geology 

The following fossils, which were collected from two separate areas, were all 
ass igned a Stonehouse correlation . Except where noted, all these fossi ls were identi
fied by C. Harper, of the Ca li forn ia Institute of Technology. 

MacLean Lake 

GSC Joe. 46444 : Calymene intermedia var. antigonishensis McLearn 
Pterinea honeymani (Hall) 
Delthyris rugaecosta (Hall) 
Protochonetes novascoticus (Hall) 
Rhynchospirina sinuata (Hall ) 

GSC Joe. 45434: Macrypsilon salterianum (Jones)(.d b M J C 1 d) 
H . ll . J ) i ent. y . . ope an emsze a maccoywna ( ones 
Protochonetes novascoticus (Hall) 

GSC Joe. 45435: Neobeyrichia (Nodibeyrichia) tuberculata (Kloeden) var. 
strictispiralis? (Jones)-ident. by M. J . Copeland 

Pterinea honeymani (Hall)-ident. by L. M. Cumming 
GSC Joe. 45438a: Pterinea gesneri McLearn 

Southeast of Forbes Lake 

GSC Joe. 46441: Camarotoechia marklandensis McLearn 
Camarotoechia squarnifera McLearn 
Protochonetes novascoticus (Hall) 

GSC Joe. 46450: Goniostropha aciculata (Hall) - ident. by L. M. Cumming 
Neobeyrichia (Nodibeyrichia) pustulosa (Hall)-ident. by 

M. J. Copeland 
GSC Joe. 45432: Proschizophoria sp. 

Lingula sp. 
fish pl ates-probably from a Pteraspid-ident. by L. M. 

Cumming 

Undivided Arisaig Group 

Most of the Arisaig Group may be present along the hillside between Charcoal 
and Springville. orth of Charcoal there are outcroppings of light grey, fine-grained 
qu artz wacke and siltstone simil ar to interbeds of the Beechhill Cove and Ross Brook 
Formations. Fossils were found in frost-heaved rubble immediately adjacent to out
crop with the same lithology . A single pelecypod (Pterinea) was also found in out
crop. The following fossils were identified by C. Harper, who assigned a Glencoe 
or Beechhill Cove Formation correlation. 

GSC Joe. 46445: Eostropheodonta beechhillensis (McLearn) 
Atrypinjd, n. gen. et sp. 
Pterinea sp. cf. P. honeymani (Hall) 
Bucanella sp. cf. B. trilobata (Conrad) 
Liospira sp. 
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Dark grey to bl ack laminated sh ale similar to th at found in the Ross Brook For
mation outcrops on the small brook eas t of Corrimony road. Minor dark reddish 
brown, ferruginous shale that outcrops in a small brook west of Corrimony road may 
be within the McAd am Form ation. L ight greeni sh grey, fin e-grained wacke with a 
few narrow (t-i nch) b rownish grey foss il iferous beds is exposed near the top of the 
ridge between Bridgeville and Springvillc. Harper assigned the following brachiopods 
to the Moydart Formation. 

GSC Joe. 46440 : Sphaerirhynchia stafjordi (Hall ) 
A few feet farther north , bluish grey siltstone resembling Stonehouse stra ta 

outcrops. T he foll owing faun a from the siltstone was identifi ed by C. H arper, who 
ass igned a Stonehouse or upperm ost Moydart correlation: 

GSC loc. 46439 : Howellella m oydartensis (McLearn) 
Delthyris rugaecosta (Hall ) 
Homalonotus dawsoni (Hall ) 
A try pa sp. 

A small outcrop of grey siltstone on H olmes Brook contains foss il s, with pos
sible McAd am correlati on, which were identified by C. Harper. 

GSC Joe. 45438: Sphaerirhynchia obtusiplicata (Mc Learn ) non H all 

No reli able attitude determinations were made in this area, but a general northwest
ward stri ke with a southwest dip is sugges ted. Thus stra ta from the entire gro up may 
be present, but because of limited exposure they are mapped as undivided A ri sa ig 
Group. 

Medium to dark grey shale, siltstone and laminated shale, suggestive of the R oss 
Brook Form ati on, outcrop on McLcll an Brook west of Websters. At Brookville a 
single fossil , identified by C . H arper as correlative with the Beechhill Cove Form a
tion , was fo und in qu artz wacke within a fault zone. 

GSC Joe. 45437 : Atrypinid, n . gen. et sp. 

T o the south and east of the McAd am Formation there are ve ry fe w outcrops, but the 
lithology suggests Moydart and Stonehouse rocks. The two areas, separated by the 
McAdam F ormation , are shown as undivided Arisa ig Group. A small area of 
medium to dark grey silty shale and shaly siltstone on Blanchard Brook at Sunny
brae is also assigned to the undivided Arisa ig Group. The onl y fossil that was identi
fied by C. Harper is found from the Ross Brook to Stonehouse Form ations. 

GSC Joe. 45439 : Atrypa sp. d . A . reticularis (Linnaeus ) 

Devonian and Earlier (?) 

Light grey, medium- to coarse-grained granite has intruded the Megum a rocks 
near the southern margin of the map-area. The scarcity of outcrop in areas under
lain by this granite has concealed most of its contacts with the surrounding rocks . 
Because of this , the areal extent of the granite hown on the accompanying geological 
map is outlined mainly on the basis of the distribution of large frost-heaved boulders 
and the configuration of the aeromagnetic map (GSC Map 762G, 1960) . 
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T he effects of contact metamorphism of the intruded Mcguma rocks are shown 
ma inl y by the development of and alusi te and biotite sch ist in the Goldenville Form a
tion. ear the mouth of Gorm an Brook na rrow pegmatite dykes in trude Goldenville 
quartz-muscovite schist and phylli te . The pcgmatite varies in compos ition from a 
quartz-rich fac ies to a sch istose biotite- or muscovitc-rich facies. Small (1 mm) 
garnet crystals are developed in the p hyll itc near a gneissic dyke. The Lower Carbon
iferous Horton sedimentary rocks that outcrop north of the granite have not been 
affected by the granite, but gran ite boulders are common in the conglomerate of the 
Horton Group; thus the granite is dated as post-Ordovician (Goldenville Forma
tion) and pre-Lower Carboniferous. 

Fairbairn ( 1960, p. 408) measured an age of 380 million years (Devonian) by 
the K-Ar method on biotitc and muscovite from gran ite that outcrops on the road 
through the Liscombe Game Sanctuary just south of the map-area. The granite he 
sampled is part of a large pluton, a small part of which outcrops in Hopewell map
area. 

The granite is generally medium grained and hypidiomorphic granular with 
about 90 per cent quartz and fe ldspar. The quartz is colourless and rarely has in
clusions. The feldspar, which may be slightly altered to sericite, is white to light 
grey orthoclasc and albite. Variations in the composition of the granite arc not com
mon. In a sample from the small body on West River St. Mary's, however, the albite 
and orthoclasc are in about equal amounts, which may be the result of assimilation 
of the intruded Meguma rocks. M uscovite is more common than biotitc and both 
rarely cons titute more than l 0 per cent of the rock. The mica cleavage flakes are 
slightly bent in the coarser grained gran ite, and some of the mica has been altered 
to chloritc. 

West of Lornc, two outcrops of gra nitic rock that are probab ly part of a single 
body appear to be outliers within the younger Carboniferous sed iments. T he appar
ent shape of the pluton is indica ted by a small ' high' on the aeromagnet ic map (GSC 
Map 762G, 1960). 

A concentration of la rge angular boul ders of dark green amphibolitic ho rnfels 
about 800 feet east of the Lorne ra ilway crossi ng sugges ts the presence of thi s rock 
in outcro p benea th the overburden. The rock consists of horn blende and labradorite 
with accesso ry pyri te, sphene, ca lcite and magnetite cut by scapoli te ve ins. This 
mineralogy could resul t from the metamorphism of a ba ic volcanic rock such as 
the andesite tha t occurs in the Browns Mountai n Group. Thus it is thought that the 
Lorne granite has intruded the Ordovician vo lcanic rocks and is therefore post
Ordovician. As it is lithologically dissimilar to the Devoni an granite to the south and 
i gneissic, the Lorne gra nite is thought to be older th an the Devoni an granite. On 
Big Brook, poorly consolidated Carboniferous granule conglomerate conta ins weath
ered gra ins of poss ibl e granitic origin . Light brown unaltered Windso r limestone 
outcrops nearby and is probably underl ain by the granitic rocks. The granitic rocks 
are therefore regarded as pre-Carboniferous and are poss ibl y related to the granite 
and granodiorite of the Antigo nish Highlands (Benso n, J 963 ). 

T he p ink and green gneissic granite that outcrops near the Lorne cemetery is 

21 



Geology of Hopewell Map-area 

composed of milky quartz, pink kaolinized feldspar, dark green mafic minerals 
(almost entirely altered to chlorite) and minor apatite, specular hematite, and 
calcite. However, the granite that outcrops three quarters of a mile to the north, 
though mineralogically similar, is an equigra nular rock that shows no effect of 
deformation. 

Lower Carboni£ erous 

Horton Group 

The Horton Group, as first described by Bell (1929, pp. 30-45) consists of the 
Horton Bluff and the Cheverie Formations. Nei ther of these has proven to be map
pable on a regional scale (Weeks, 1948, p. 15; Stevenson , 1958, p. 21). At the type 
section, near Windsor, Nova Scotia, the Horton Bluff is unconformable upon granite 
and Meguma rocks and is disconformably overl ain by the Cheverie. The Horton 
Group is sparsely fossiliferous and the floras were correlated (Bell, 1960, pp. 14-17) 
with the Tournaisian part of the Lower Carboniferous of E urope and the Pocono 
flora of the Mississippian of orth America. The Carboniferous foss ils from Nova 
Scotia are generally more easily correlated with European than with North A merican 
forms. 

On Cape Breton Island there is a good Horton section along Southwest Mabou 
River, wh ich Murray (1955, p. 16) divided, from top to bottom, into the fo llowi ng 
three conformable formations : "Ainslie Formation-red and non-red fi ne to coarse 
elastics, Strathlorne Formation- entirely non-red fine elastics with thin limestones, 
Craignish Formation- red and non-red medium and coarse elastics" . Kelley (1957) 
divided the Horton Group in Baddeck map-area into lower, middle, and upper parts, 
and later (1958, p. 177) used the names proposed by Murray for these divisions. 

To the west of Hopewell map-area, Stevenson (1958 , p. 21) was not able to 
subdivide the Horton Group stratigraphically, though he described the lithology in 
four separate parts. These are: 

1) light grey to reddish brown feldspathic grit, sandy shale, and siltstone; 
2) light grey, fine-grained arenaceous shale and minor calcareous sandstone; 
3) light to dark grey shale and siltstone; and 
4) chocolate-brown and green shale, arkosic grit and grey to maroon sand

stone. 
Similar rocks are found in Hopewell map-area, where they fit into three distinct 

lithological units characterized by: 
a) light grey arenite and siltstone; 
b) light to medium grey shale and siltstone; and 
c) red and greenish grey mudstone and siltstone. 

These units can be traced to the east, into Lochaber map-area (Benson, 1963). 
Their contact relations were not observed. If the sequence, which is suggested by 
outcrops on Pembroke and Stewiacke Rivers, is true, then these units in the above 
order may be correlative with the Craignish, Strathlorne, and Ainslie Formations. 
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The contact relations of the units in Hopewell map-area are in doubt but further 
study to the east may suggest adoption of these formational names. 

The H orton sediments, which may have been derived from the Mcguma massif 
to the south, were deposited in an east-west basin. The basal unit was deposited 
mainly near the source area and was then overlain by unit "c" and far ther north by 
unit " b''. Later fo lding resulted in the present outcrop distribution . 

Bell (1960, p. 2) measured H orton sections along the coast near Windsor, and 
gave thicknesses of 3,500± feet for the Horton Bluff and 625 + feet for the Cheverie. 
In Truro map-area, Stevenson (1958, p. 21) gave a minimum thickness of 4,000 
feet, which was determined from several incomplete sections. At the type section 
in Cape Breton Island the fo llowing thicknesses were measured (Murray, 1960, 
p. 11 ): Craignish Formation, 5,130 fee t; Strathlorne Formation, 1,050 feet; and 
Ainsli e Formation , J ,820 feet. No complete sections occur in Hopewell map-area, 
and most ob erved sections are cut by many small faults . The following thicknesses 
are based on many small sections whose rel ations to each other are commonly in 
doubt : unit "a' ', 2,000 feet; unit " b", 3,000 fee t; and unit "c", 1,700 feet. 

In his thes is on the Horton Group of the western half of the map-area, Smith 
(1962) used the same data as were ava il able to the writer. H e used units for his 
Horton subdivisions, regarding U nit "A" ( unit "b" of this report) as the oldest 
(Smith , 1962, p. 20), Unit "B" (unit " a" of this report ) as partl y equi valent to 
Unit "A" and partly overlying it (p . 46) , and Unit "C" (unit "c" of this report) as 
overlying both Unit "A " and Unit "B''. This interpretation was formerly held by the 
writer (Benson, 1962) . 

Unit "a" 

The best exposures of unit "a" in H opewell map-a rea are on Pembroke and 
Stewiacke Rivers, and in the barrens near McKinnon Lake (Pl. V) , where the 
unit consists of well-induratcd grey siltstone and sandstone. 

The contact between unit "a" and the overlying unit " b", which is probably 
conformable, is taken as the top of the highest coarse-grained sandstone bed. On 
Pembroke and Stewiackc Rivers, where these two units arc in closes t proximity, the 
beds are overturned. The beds on both sides of the contact dip steeply, and on first 
examination unit "b" was thought to underlie unit "a" . The contact of unit " a" with 
unit "c" was not observed but was arbit raril y drawn at the base of the first red bed 
above which red beds comprise more than 50 per cent of the unit. In most places this 
contact is the base of the first red bed, as true red beds are rare in unit "a''. 

The most common rock type in the exposed sections is light to med ium grey, 
medium- to coarse-grained sa ndstone. In one location, however, in the barrens, an 
interbeddcd section 600 feet thick consisted of 100 feet of sandstone and 500 fee t 
of fine-grained grey siltstone and shaly siltstone. A few minor lenses of red siltstone 
and sandstone arc interbeddcd with the grey sandstone in some sections. The sand
stone layers a re about 20 feet thick and arc separated by thinly bedded, fin er grained 
sediments with aggregate thicknesses of up to 100 feet. Individual sandstone beds 
are generally about 1.5 feet thick, though beds from a few inches to 5 feet thick are 
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D.G. B., 2·9-61 

PLATE V. Outcrops of Horton unit "a" orenite on barrens near McKinnon La ke and interv ening covered areas 
underlain by siltstone. 

comm on. A few sandstone beds seem to fill o ld channels in the underl ying rocks and 
are of limited areal extent, but in outcrops in the ba rrens the re arc no vis ible latera l 
changes in the thickness and composition. Crossbedding is common, and minor 
graded bedding is visible in a few outcrops. 

The sandsto ne varies from wacke on Pembroke Ri ve r to a rcnite on Stewi ackc 
River and farther to the east. It is composed of subro unded to subangular mineral 
gra ins with an interstiti a l matri x of mica and clay mineral s. More than 60 per cen t 
of the rock is generally qu a rtz, and some aren ite conta ins abo ut 90 per cent quartz. 
The quartz shows minor undulato ry ex tinction . and a few trains of inclusions. No re
crysta lli zed or rounded grains were observed. 

The rema ining detrital gra ins are feldspar and a few rock fragments. Staining 
did not show the presence of any potash fe ldspar. A lmost all feldspar is twinned sod ic 
plagioclase, which is a lte red to kaolin. Owing to complete remova l of the fe ldspar 
most weathered surfaces are pitted, and owing to its a lteration many fresh surfaces 
show onl y white cl ay-like minera ls. The rock fragments a re phyllite and slate, which 
a re simil a r to the M egum a rocks. The wacke matri x is composed o f ve ry fi ne gra ined 
clay mine rals with a few cleavage flakes of muscov ite. A few narrow vein lets and 
small gra ins of carbonate in the waeke are thought to be clue to pos t-deposition pro
cesses. A few veins of siderite cut the wacke on Sucker B rook. 

The medium to d ar k grey siltstone and sha ly siltstone occur in beds fr om a 
fraction of an inc h to S feet thi ck, though the average thickness is about 4 inches. 
Crossbedding on a sma ll scale was fo und in a few siltstone beds, but graded bedding 
is ra re. Though the intervening arenite beds rarely show ev idence of deformation , 
c leavage and fractures are commo n in the shaly siltstone. T he minera logica l corn-
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position is similar to th at of the sandstone except for a greater amount of cl ay 
m atrix. Pl ant fragm ents were fo und in a few of the darker beds. Mica, mainly 
muscovite, may amount to as much as 2 per cent and is ge nera ll y aligned parallel to 
the bedding, with the result that most bedding surfaces have a micaceous sheen. 

On Pembroke and Stcw iacke Rivers there are limited occu rrences of pebble 
conglomerate and co nglomeratic sandstone. These rock types a re wackes with vary
ing amounts of medium-grained or small e r pebbles. The pebbles a re of grey grey
wacke, phyllite , and qu artz wacke, and lesser qu artz and bl ack slate. The quartz 
pebbles are equidimensional. whereas the other pebbles a re fl at and e longa te. 

The narrow band of uni t "a" sediments near the headwaters of Stewiacke River 
is interpreted as forming a small fold, which is ex posed through eros ion of the over
lying unit "b" sedim ents. The outcrops a re li ght grey coarse-grained quartz are nite 
and wacke and cou ld be interpreted as a beach or bar deposit within unit " b". 

Correlation with the Craigni sh Formation of Cape Breton ( Ke ll ey, 1958 , 
p. 177) is on the basis of lith ology and the rel ation to adjacent shale containing 
known H orton foss il s. Unit "a" has bee n recognized 25 miles east of H opewell m ap
area (Benson , 1963) and probably extends eve n farther to the east. ln Truro m ap
area (Stevenson , 1958) to the west and in the H orto n type section nea r Windsor, 
coa rse-gra ined sa ndstones of simil a r type occur in the lower part of the H orto n 
section. 

Unit " b" 

Good outcrop sections of unit " b" are on Sutherland Brook, Big Stewiacke 
Ri ve r, West Branch of East River of Pictou, and McDo nald Brook. As outcrops 
a re genera ll y widely separated and show varying ev idences of folding and fa ulting, no 
thick secti on cou ld be measured . A thickness of about 3,000 fee t is tentatively give n 
on the basis of sect ions on Pembroke and Stewiacke Rivers. 

T he basal contact with unit " a" has been di scussed in the section on unit "a" . 
The northern extent of unit " b" is limited by two m ain fa ults. The ev idence for the 
fa ult separating Riversdale and H orton strata is the presence of a shear zone in the 
Riversdale stra ta on the lower part of Calvary Stream and the slightly different at
titudes and lithologies near the fault zone. The fault separating the H orto n and 
Windsor or Canso strata is more eas il y located owing to the greater con tras t of the 
rock types and evidence of intense shearing. T he Canso-Horton con tact is m arked 
by a narrow va ll ey for about 6 miles . 

An interesting secti on is exposed about 500 feet upstream from the mouth of 
Little Stewiacke Ri ve r (see F ig. I ). This outcrop, though only 80 fee t long, di splays 
seven fold axes and seven faults and shows the intense folding th at affected the sedi
ments. The writer was thus cauti oned against attempting structural interpretations 
based o n widely separated small outcrops. Most outcrops of unit " b" in the map-area 
di spl ay cleavage and are moderately to highl y fo lded. 

T he main rock types of unit "b" a re d ark grey to bl ack sha le and siltstone and 
minor med ium grey, fine-grained wacke, but gradations between these types are 
common. The coarser grained rocks are generall y of a lighter grey th an the shale. 
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Fold Axes 

Plunge Azimuth 
10 55 
10 4 5 
10 .45 
20 235 
35 240 
20 240 

0 240 ° 

Fault arrows ;ndicate relative movemenr 

Faults 
I 80 dip 45 N 

U 60 dip 65 NW 
ill 45 ° dip 75° N 
IV 80 dip 85 N 
V 55 ° dip 75 NW 

VI 95 ° dip 55 N 
VII 70 ° dip 90 ± 

Metres 

Cleavages 
1 4 5 dip 90 
2 70 dip 80 N 
3 70 dip 90°± 
4 55 dip 90 

Bedding 
A 40 dip 40 SE . 
B 50 dip 45 ' NW 
C 55 dip 65 SE 
D 75 ° dip 50 SE 
E 47 dip 55 SE 
F 47 dip 65 NW 
G 70 dip 40 SW 

FIGURE 1. Fold ed and faulted Horton Group cross-section at mouth of Littl e Stewiacke Riv er. 

GSC 

Most of the rocks contain considerable argill aceous matrix. Mica is commonJ y 
concentrated aJong the bedding planes but is readily visible o nl y on a fresh surface. 
The shale and siltstone are generally finely lami nated because of alternating lam inae, 
about 1/i 6 inch thi ck, of siltstone, silty shale, and shale. Beds in the wacke are more 
massive and are generally from 1 inch to 2 fee t thick . It was not possible to trace any 
bed more tha n a few fee t along strike. Crossbedding is common in ma ny outcrops , 
and ripple-marks and small scaJe channelling are fo und in a few places. 

About 75 per cent of the siltstone and sandstone is composed of angular to 
subangular qu artz grains. Most grains show undul atory extinction and some have tin y 
inclusions. Other important detrital gra ins are fe ldspar and rock fr agments. The 
feldspar, which is mainly twinned sodic plagioclase, occurs as subangular laths th at 
are often alte red to clay minerals. Shale, phyllite, and greywacke make up most of the 
rock fragments. T he shale fr agments are prob ably locaJ ly derived . The m uscovite 
grains are generall y bent laths of detrital origin. Detrita l chert and chJorite are rar e 
constituents. The m atrix content ranges from 10 to 30 per cent, the higher va lues 
being from the siltstone. The matrix is mainly clay minera ls, but in the coarser wacke 
a few quartz grains are fo und in it. Ferrugin ous and carbonaceous material are loca ll y 
fo und in the wacke m atri x. 

Minor irregular crystal aggregates of carbonate are regarded as due to replace-
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ment. Some of the carbonate is associated with iron ox ide and may be sidcrite or 
ankerite. 

Several boulders of da rk green amygdaloidal basalt associated with outcrops of 
unit "b" sediments were seen on Big Stewiacke River about 1.5 miles from its mouth. 

o basalt was found in outcrop. A lthough they may have come from volcanic mem
bers of the Horton Group, the boulders arc more likely glaci al erratics derived from 
Ordovician rocks. Schiller ( 1961) suggested that in the Guysborough map-area 
vo lcanic rocks might be interbcdded with Carboniferous sediments . 

The unit "b" lithology in Hopewell map-area compares favo urably with th at of 
the Strathlorne Formation, in central Cape Breton Island (Kelley, 1958, p . 177). 
Fragmentary plant remains were found in many outcrops, but on ly a few contained 
identifiable fossils. The fo ll owing foss il s were identified by W. A. Bell and M . S. 
Barss, of the Geological Survey of Canada and assigned a Horton Group correlati on : 

GSC Joe. 5637: Vallatisporites sp. 
GSC Jocs. 5630, 5665, 5664: Lepidodendropsis corrugata (Dawson) Bell 
GSC Joe. 5630: L epidodendropsis sp. A Bell 
GSC loc. 5632: L epidodendropsis sp. B Bell 
GSC Joe. 42031 : Eoleaia leaiaformis (Raymond) 

L eaia sp. 
Euestheria lire/la Bell 

M. J. Copeland indicated the following possible identification of a Horton 
species : 

GSC Joe. 57580: Euestheria lire/la Bell 1960 

Unit "c" 

The best exposures of this unit are on Pembroke River and the lower part of 
West River St. Mary's. These sections, as are most exposures of unit "c", are char
acterized by red sediments. 

Basal conglomerate is exposed alo ng West River St. M ary's near the contact 
with the underl ying Megum a rocks. This conglomerate and nearby outcrops of finer 
grain ed Horton sediments are only slightly deformed. The H orton-Megum a contact 
is an angular unconformity with a discordance of about 50 degrees. The Megum a 
rocks at the contact probably mark the edge of a fault scarp with pre-Carboniferous 
movements. The di stribution of the Ho rton conglomera te suggests that the move
ment was greatest to the east. The contact between unit "b" and unit "c" is not 
visible, but the outcrop attitudes suggest a conformity. Unit " c" is overl ai n by 
calcareous Windsor sediments in the southwest corner of the map-area. 

U nit "c" consists of interbedded quartz wacke, siltstone, mudstone, conglom
erate, and greywacke that va ri es in colour from light grey to greenish grey to greyish 
red. These beds generally contain more mica than th e older H orton sediments; the 
mica is locally in large ( ~- -inch) plates. On Pembroke Ri ver about one third of the 
beds are grey and the other two thirds are red. To the cast, in the vicinity of West 
R iver St. Mary's , about half the beds are fine gra ined and grey, a qu arter are fine 
grained and greyish red , and the remaining quarter are red and grey conglomerate. 
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The contact between the red and grey beds is gene rally sharp in the coarser 
sandstone, and gradational in the siltstone and mudstone. The greywacke displays 
the more massive beds, which are from 1 foo t to 4 feet thick with well to poorl y 
defined bedding pl anes. The fine-gra ined, grey siltstone may be laminated or thinly 
bedded wi th individu al beds fro m 1/, G to 1 inch thick. The bedding surfaces are 
often marked by mica. The greyish red siltstone, though it also has considerable mica, 
is in blocky beds from 1 foot to 2 feet thick. Th e greyish red mudstone is commonl y 
highly frac tured and bedding surfaces are only rarely seen. The conglomerate sections 
are from JO to 15 feet thick, though there are a few poorl y defined beds about 2 
fee t thick. 

U ni t "c" is less we ll indurated th an the other Horton rocks. The grey quartz 
wacke and siltstone have compositions simil ar to those of unit " a" and unit "b" ex
cept for a higher matrix content. The coarse-grained greywacke has Megum a-type 
black slate fragments plus a few wacke fragments of probable Horton origin. The red 
sediments derive their colour fro m iron-stained clay minerals and minor grains of 
hematite in the matrix. The conglomerate exposed along West River St. Mary's is 
poorly sorted and contains fragments fro m granule to boulder size. In some places 
the boulders consist entirely of granite, and in others of granite, qu artzite, and qu artz 
wackc. T he cobbles and pebbles arc bl ack slate, phyllite, and medium greeni sh 
grey quartz wacke. The granules and matrix are arkos ic or argillaceous and the 
matrix commonl y contains mica books. 

The red and grey sediments comprising unit "c" in H opewell map-area are 
lithologically like those in Cape Breton, described by Kelley ( 1958 , p . 178). Fossils 
were fo und onl y in the grey beds in the map-area . These plant foss il s, which were 
fragmentary remains, were tentati vely identified by W. A. Bell , wh o said th at the 
assembl age is found throughout the entire H orton Group. 

GSC Joe. 5635: L epidophyllum fim briatum? Jongmans, Gothan and Darrah 
estherioid (?) shell 

Poorl y preserved spores, which were recovered from dark grey sandy shale ex
posed on West River St. Mary's about a mile west of the mouth of Upper Bryden 
Brook, were identified by M. S. Barss , wh o indicated an age equivalent to that of the 
Cheverie Fonnation in the type section. 
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GSC loc. 5757 : Spinozonotri/etes sp . 
Convolutispora spp. 
Punctatisporites spp. 
Calamospora sp. 
Pustulatisporites pretiosus Pl ayford 
Endosporites micromanifestus H acquebard 
V errucosisporites congestus Playford 
Cyclogranisporites commodus Pl ayford 
R eticulatisporites cheveriensis Pl ayford 
Dictyotriletes subrnarginatus Playford 
cf. Perotriletes perinatus Hughes and Pl ayford 
Punctatisporites limbatus H acquebard 
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'Vindsor Group 

Bell ( 1929, p. 45) used the name "Windsor series" to refer to Carboniferous 
marine sediments in the Windsor region of Nova Scotia. He divided these beds into 
two main fauoal zones, which are further divided into five subzones: 

(1) Upper Windsor-zone of Martinia galataea 
Subzone E-characterized by Caninia dawsoni and Chonetes politus 
Subzonc D-characterized by Productus semicubiculus 
Subzone C-charactcrized by Dibunophy llu111 lambii and Nodosinel/a 

priscilla 
(2) Lower Windsor-zone of Composita daivsoni 

Subzone B-characterized by Diodoceras avonensis 
Subzone A- basal limestone 

The Windsor strata in the Antigonish region (Sage, 1954) and in Cape Breton 
(Stacy, 1953) have also been subdivided into these fauna] zones. 

In Londonderry and Bass River map-area , northeast of Windsor, Weeks ( 1948, 
pp. 19-27) differentiated the upper and lower Windsor and subd ivided the lower 
Windsor into five "formational units". Stevenson, in Truro ( 19 58 , pp. 25-41 ) and 
Shubenacadie and Kennetcook (l959a, pp. 18-30) map-areas, described the Wind
sor Group under the following divisions: Macumber Formation, Pembroke Forma
tion , lower Windsor, upper Windsor, and undifferentiated Windsor. Although Weeks 
and Stevenson were able to correl ate with the Windsor as outlined by Bell , and 
although certain of the forma ti ons used by them are partly equivalent to Bell's fauna! 
zones, they were not able to use the fauna! zones as an aid to mapping. 

In Hopewell map-area the Windsor Group was divided lithologically into lower 
Windsor unit, which is mainly limestone, gypsum, and an hyd rite; and upper Windsor 
unit, which is mainly calcareous shale. Because of limited exposure in the southwcst 
corner of the map-area, the strata are shown as undivided Windsor. Fossi ls from the 
map-area were identified by W. A. Bell and are generally those of subzones E, B, 
and C. 

The fauna from the Windsor Group in the type area is correlative with the 
Visean (upper Lower Carboniferous) of E urope and the Chester (Upper Mississip
pian) of North America (Be ll , 1929, p. 56). The Windsor fa un a very clearly 
shows an E uropea n amnity, but a great contrnst with that of the interior of orth 
America (Bell , 1929, pp. 62-74). It would therefore be more logical to say that the 
Horton and Windsor Groups are Lower Carboniferous than to continue referring to 
them as Miss issippian . For this reason the Table of Formations in this report shows 
the limits of both Mississippian and Lower Carboniferous. 

Lower fVindsor 

The lower Windsor strata unconform ably overlie the Ordovician-Silurian com
plex. The con tact was observed on Holmes Brook and the presence of residual Jimo
nite deposits at the Silurian-Windsor contact near Bridgevi ll e confirms an eros ional 
period. Dips arc generally less than 30 degrees in the Windsor rocks, whereas the 
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Silu rian rocks commonl y dip at an angle of more th an 45 degrees. A thickness of 
800 feet fo r the lower Windsor strata is estim ated from meagre evidence. 

Near the Ordovician-Silurian complex the overl ying Windsor rocks are mainly 
limestone. This limes tone varies from a light grey to browni sh grey argill aceous 
variety to bl ack massive limestone. T he limestone commonly includes calcite veins, 
and iron-bearing dolomite, barite, and malachite are fo und in an old qu arry near 
Springv ille. Small outli ers of limestone occur in H olmes Brook. The map of the area 
by F letcher ( 1902) shows numerous occurrences of limestone north of Springville, 
some of which were seen by the author. At Black R ock, greenish grey pebble lime
stone conglomera te, greyish red ca lcareous mudstone, and edgewise limestone con
glomerate outcrop in East River of Pictou. White to light grey gypsum and anhydrite 
ap pear to overli e these rock types. In the ex tensive outcrops south of Bridgevi lle 
one cli ff of anhydrite is capped by greyish red calcareous wacke. Gypsum is exposed 
in many of the sink holes south of Forbes Lake. Several small depress ions on the 
southwest side of West Ri ver of Pictou upstream from Springville may be sink holes. 
The gypsum and anhydrite appea r to be interbedded with light grey calcareous si lt
stone. 

Fossils fo und in the lim estone qu arries at Springville and Black R ock were 
identified by W. A. Bell as being probably from Windsor subzone B . T hey consist 
of the following two species: 

GSC locs. 4544 7 and 45452 : Dielasma la tum Bell 
Serpula annulata (D awso n) 

In the south west corner of the map-area, the lower Windsor stra ta are in 
co ntact with both H orton and Meguma rocks. On Cox Brook at the Windsor
Megum a con tact and in iso lated outcrops upstream, red pebble-conglomerate un
conformably overli es greenish grey Meguma greywacke ( Pl. I ). Most of the pebbles 
are small , fl at fragments of slate or greywacke. Sim ilar conglomerate is found on 
Scrub Grass Brook, F ulton Brook, and Spring Brook, and also on Bentley Brook 
where it appears to overli e red H orton mudstone. Structural evidence suggests that 
the conglomerate is overl ain in most pl aces by gypsum and anhydrite, which outcrop 
nearby. There is no di scordance between adjacent Windsor and H orton sediments, 
and this contact is postul ated to be a minor di sconformity. No estimate could be 
made of the thickness of lower Windsor sediments in thi s area. 

On Bentley Brook and south of Eastville the gypsum-anhydrite outcrops in cliffs 
up to 120 feet high . Near Eastville a small b rook flowing in fro nt of the cliff begins 
at the head of a steep valley with walls about 100 fee t high . The valley wall fo rms 
part of the side of a large sink hole about 500 feet across, the centre of which 
appears to be slightly below the valley floo r. Samples from four outcrops were ex
amined by X -ray diffractometer . In one outcrop on Stewiacke River, white, pure 
gypsum overlies light grey to white anhydrite containing about 15 per cent gypsum . 
Another outcrop, about 1,000 feet downstream, is composed of light grey anhydri te 
with no detectable gypsum . Samples of the white to light grey gypsum exposed on 
Bentley Brook contain less th an 10 per cent anhydrite . Generall y the anhydrite can 
be recognized in the field by its greyish colour and the fact th at it is more resis tant 
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to weathering than the gypsum. The areal extent of the gypsum and anhydrite is 
shown by the presence of sink holes . 

The basal Windsor conglomerate on Bentley Brook is overlain by grey dolomitic 
limestone. To the west the lowest observed Windsor unit is medium to dark grey 
argillaceous limestone with alternating highly fossilifero us and massive beds. Black 
fossi li ferous argillaceous lim estone is exposed east of Stewiacke River. Foss il assem
bl ages from these areas have been assigned to subzone B by W. A. Bell. 

GSC Joe. 42029-t mile north of Pembroke: 
Composita dawsoni (Hall and Clarke) 
Composita windsorensis Bell 
Dielasma /alum Bell 
Pugnax dawsonianus (Davidson) 
Leptodesma acadica (Beede) 
Murchisonia abrupta Bell 

GSC Joe. 46454: 
Fenestel/a lye /Ii Dawson 
Batostomella exilis (Dawson) 
Batostomella abrupta Ulrich 
Linoproductus lye /Ii (Vcrneuil) 
Diaphragmus tenuicostiformis (Beede) 
Composita dawsoni (Hall and Clarke) 
Composita windsorensis Bell 
Spiriferina vem euili Bell 
Dielasma latum Bell 
Para!lelidon dmvsoni Beede 
Leptodesma dawsoni (Beede) 
Naticopsis howi Dawson 
Straparollus minutus de Koninck 
Orthoceras vindobonense Dawson 
Diodoceras avonensis (Dawson) 

Upper Windsor 

Upper Windsor strata outcrop in generally low-dipping, moderately deformed 
beds . The best exposures in the northern part of the map-area are on East River of 
Pictou and its West Branch. The basal contact is placed below the lowest section , 
which is more than one quarter shale. An approximate minimum thickness of 1,100 
feet was calculated between fold axes on East River of Pictou. 

Exposed sections are mainly red, fine-grained elastic sediments except in a few 
places on East River of Pictou where argi ll aceous limestone is more common. Exam
ples of these two lithological suites arc as follows: 

1 ) Overburden 
Brownish grey, slightl y calcareous siltstone . 
Medium grey, fine-grained wacke 
Brownish grey, fractured calcareous mud stone . 
Grey fractured mudstone 

Feet 
10 
15 

. ........ . .... 2 
5 
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Brownish grey a nd greenish grey sil tstone . 
Brown ish grey, frac tured calcareous m udstone 

Ove rburden 

2) Ove rburden 
Medi um grey, a rg ill aceous limes tone 
M edium grey, ca lca reous siltstone . .... . . .. .. 
L ight grey, a rgill aceous lim es tone 
Med ium grey, ca lca reous s ilt stone 
Med ium grey, a rg ill aceous limestone wi th two beds (2') 

light grey ooli t ic limestone 
Medi um grey, fi ne-gra ined ca lca reo us wacke . 

Overburden 

Feet 
15 
25 

12 
6 
2 
6 

15 
8 

The mos t common rock type is brownish grey, slightly calcareous mudstone 
with patches th at are mottled purplish and greenish grey. The beds are generally 
mass ive, but minor fin ely d ivided mica is sometimes fo und on the bedding planes. 
Many of the mudstone beds are highl y fr actured. The mudstone is generall y associ
ated with brownish grey siltstone and silty shale th at vari es from slightl y calcareous 
to very calcareous. 

Medium grey to bl ack argill accous limestone, commonl y ve ined with calcite, 
occurs in sections up to about 20 fee t thick . Individual beds arc 2 to 3 fee t th ick, 
though more massive beds are fo und . Most of the foss il s were fo und in medium grey 
argill accous limestone or adjacent beds of grey calcareous shale. One outcrop at 
Hopewell has a trace of pyrite occurring as cubes plus ve ry rare malach ite staining 
thought to be due to weatheri ng of chalcopyritc. o chalcopyri tc was seen at Hope
well , bu t tiny blebs of possible chalcopyrite were seen in grey limes tone interbedded 
wi th bl ack ca lcareous shale on East River of Pictou near E ureka. T hree 2-foo t beds 
of grey pebble-conglomerate were di stinguished near Hopewell on West Branch East 
River of Pictou. R ounded limestone and calcareous shale frag ments comprise most 
of the pebbles . Light brown crystalline limes tone is ex posed north of Lo rne in some 
old pits. Limestone was form erl y qu arried near M arshdale, but the ex tent of the work 
is not visible at present. 

Minor amounts of grey and greenish grey elastic sed iments, which are generall y 
coarser grained th an the red sediments, are interbedded with them. Calcareous sil t
stone and fi ne-gra ined wacke predomin ate. R ounded grains of qu artz and feldspar 
and fl akes of mica are easil y recognized in some wacke beds. 

Single outcrops of medium grey arenaceous dolomite and dolomitic mudstone, 
as well as dark reddish brown calcareous conglom erate, occur on East River of 
Pictou. 

Several foss il collections from subzone E were identified by W. A. Bell as 
follows: 
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GSC Joe. 45275- West Branch, t mil e above mouth of Big Brook : 
Cornposita windsorensis Bell 
Camarotoechia atlantica Bell 
Arnbocoelia acadica Bell 
?Buxtonia cogmagunensis Bell 
Conularia? sp. 



General Geology 

GSC lac. 45276-Big Brook, 2 miles from mouth: 
Productus spinocardinata? Bell 
?Buxtonia cogmagunensis Bell 
Linoproductus lye/Ii (Verncu il) 
Productus avonensis Bell 

GSC Joe. 45277-Big Brook,* mile from mouth: 
Linoproductus lyelli (Verneuil) 
Productus avonensis Bell 
Ca111arotoechia atlantica Bell 
Pugnoides? sp. 
Pugnax? sp. 
Schi-::,odus sp. 

GSC lac. 45441-East River of Pictou, 3,800 feet below Springvillc bridge : 
Schucherte/la pictoense Bell 
Martinia galataea Bell 
Ambocoe/ia acadica Bell 

GSC Joe. 45442-East River of Pictou, 3,200 feet below Springvillc bridge: 
Schuchertella pictoense Bell 
Camarotoechia atlantica Bell 
Bucanopsis beedii Bell 

GSC Joe. 45443-East River of Pictou, 2,500 feet below Springvillc bridge: 
Sanguinolites niobe Bell 

GSC lacs. 45445 and 46453-East River of Pictou , 1,000 feet north of Spring
ville bridge: 

Schuchertella pictoense Bell 
Linoproductus sp. 
Camarotoechia? sp. 

GSC lac. 45451-East River of Pictou, 7,000 feet north of Springville bridge: 
Linoproductus lye/Ii (Verneuil) 
Diaphrag111us tenuicostiformis (Beede) 
Camarotoechia at/antica Bell 
Bucanopsis beedii Bell 
Schizodus sp. 

Three other collections, which gave less definite results, were also examined by 
W. A. Bell: 

GSC lac. 45446-1,000 feet southwest of Marshdale. Probably subzone C 
or D : 

Linoproductus lye/li (Verneu1l) 
Edmondia hartti D awson 

GSC Joe. 45448-East River of Pictou, 6,000 feet south of Eureka. Probably 
subzonc C, D, or E: 

Edmondia sp. cf. E. rudis McCoy 
Bucanopsis beedii Bell 

GSC Joe. 45449-East Ri ver of Pictou , 7,500 feet south of Eureka. Windsor 
Group fauna: 
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Parallelidon? sp. cf. P. dawsoni Beede 
Sanguino/it es? sp. cf. S. parvus Bell 

A few poor outcrops of upper Windsor rocks are fo und on Pembroke River. 
The most common rock type is brownish red, slightly calcareous mudstone con
ta ining some fi ne-grained rounded qu artz. This red muds tone is often associated 
with intcrbedded reddish and greenish grey calcareous mudstone, very fine grained 
wacke and siltstone, which contain minute mica fl akes and fin e-grained qu artz. Salt 
casts remain in one greenish grey bed, and another single outcrop displ ays rippl e
marks. Parts of the fi ne-grained wacke contain very little argill aceous materi al and 
may be mistaken for arenitc. Light grey to bl ack argill aceous limestone not more 
than 10 fee t thick occurs in iso lated outcrops. Thin beds of oolitic limestone are 
fo und in two places, and light grey very fin e grained frag mental limestone outcrops 
once. All observed limestone is argill aceous and there arc grad ations between it and 
calcareous shale or siltstone. A suggested approxim ate thickness of J ,500 feet is 
based on the assumption of non-repetition of beds in the covered interva l. Foss il s 
from the upper Windsor strata were identified by W. A. Bell , as follows: 

GSC Joe. 42028-Pembroke Ri ve r, 4,500 feet north of Pemb roke. Windsor 
Group ostracod a : 

Leptodesma acadica (Beede) 
Cyc!onema? subangu/atum H all 

GSC Joe. 42030- Pembroke River at Pembroke. Subzone E : 
Bux tonia cogmagunensis Bell 

Upper Carboniferous 

Canso Group 

The use of the term 'Ca nso Group' is contentiou s at present. The main point in 
dispute is that the group was originally set up on palaeontological info rm ation and 
thus should not be used as a rock-stra tigraphic term . 

Bell briefl y mentioned the Canso rocks of H opewell map-area in his memoir on 
the Pictou coal fi eld (1 940, p. 14). He wrote ( 1940, p. 11 ) as follows: 

T he Ca nso ser ies comprises freshwater strata that immed iately overlie the Windsor 
series in man y localities of ova Scotia, and th at conta in commonl y A 111/iracom ya a11gulata 
Dawson, and ra rely a sma ll species of Carbo11icola, in add it ion to character istic crustaceans 
(Anthrapa/aemon sp. and B eli11urus sp.). 

The lithology is described as divisible into two facies, one characteri zed by 
altern ating red and grey sandstone, red mudstone and siltstone, and the other 
characterized by the inclusion of dark grey argiJlaceous and silty beds. Later (1944, 
p. 3) Bell reported th at 

... subd ivision of the U pper Carboniferous strata into groups is based p rim aril y on 
the vert ica l d istri but ion of plant species. 

In the same report (Bell , 1944, p. 5) the Can so Gro up was redefined as 
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Group or non-marine rocks of equiva lent age. 
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The Canso was regarded as Namurian (basal Upper Carboniferous) . The orth 
A merican correlation hinges entirely on the relation of the E uropean Namuri an 
zones to the North America n Chester zones, and thus the Canso appea rs to straddle 
the M ississ ippi an-Pennsylvani an boundary. Bell ( 1944, p. 6) thought the Canso
Windsor contact was disconfo rmable in the Mabou di strict of Cape Breton but con
fo rm able in parts of mainland Nova Scoti a . The Canso-Riversdale contact may be 
either a di sconformity or an unconfo rmi ty. According to Copeland (1957, p. 8) the 

... interva l of non-deposition or erosio n shown by Be ll to separate the Canso and 
Riversda le Grou ps ca nnot be ce rta in ly d istinguished on the basis of fau na! assemblages. 

Copeland ( p. 8) placed the Ca nso in the basal part of the Upper Carboni fero us 
(Namurian ). 

By present usage the term 'group' is restri cted to a rock-stra tigraphic meaning, 
but, the Canso Group, as outlined, is primaril y a time-stra tigraphic unit th at for
tuitously appears to be lithologica ll y mappable. The Canso Group has been mapped 
in the field and the problem could apparently be solved by redefiniti on. 

A n entirely different approach was taken by Belt ( J 962), who sugges ted drop
ping the term 'Canso' in favo ur of the newly defined 'Mabou Group' . Belt proposed 
that the type section be on M abou River in Cape Breton and that the Canso type 
section near the St rait of Canso be a reference section. His M abou Gro up d iv isions 
are based on the lithologies prese nt at these secti ons . On mainl and Nova Scotia Belt 
did not recognize a hiatus between the Canso and Rivcrsdalc Groups but suggested 
th at they are different facies of the same fo rm ation, which he call ed the Parrsboro 
Formation. It is divided into 1) the grey facies composed of dark to medium grey 
shale and a very few red lutite beds and 2) the red facies, fo und onl y west of Parrs
boro, composed of red and greenish grey lu tite and sandstone. Belt mapped the 
rocks in H opewell map-area co ntaining Ca nso foss ils as the Alm a fac ies ( part of the 
grey facies), and those containing Riversdale plants as the grey facies of the Parrs
boro Formati on. In so doing he apparently recognized the existence of two di ffere nt 
lith ologies, but his facies class ifi cati on is doubtful. 

The Canso Group, as described in this report, consists of interbedded red and 
grey mudstone, shale, siltstone, and minor fin e-grained sandstone. Ex posures are 
poor and any interpretation is furth er hampered by numerous small faults. T he basal 
contact with the Windsor Group is not exposed . On Archibald Brook and West 
Branch of East River of Pictou, however, there appears to be a confo rmable sequence 
from Windsor to Canso. The Windsor beds are red ca lcareous siltstone and rnudstone 
and the overlying Ca nso beds are red, greenish grey and dark grey mudstone and 
shale. The contact is placed below the first dark grey bed in the sequence. The con
tact of the Canso with the overl ying rocks was not observed either, but is assumed 
to be a fa ult. T he rocks along West Rive r of Pictou and to the east of the West 
Branch of East River of Pictou are highl y sheared . 

The best exposures are on Archib ald Brook and Middle River of Pictou. Cross
bedding, ripple-marks, and scour-and-fi ll were noted onl y on Middle River. About 
two thirds of the Canso rocks are red ; the remainder are mainly grey. A larger frac-
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tion of non-red beds is fo und in the upper part of the group. T he most common 
rock type is reddish brown massive mudstone with minor greeni sh grey interbeds, in 
p art faintly laminated. The mudstone is interbedded with 2-inch to 2-foot beds of 
reddish brown to reddish grey si ltstone and fine-grained wackc and com monl y grades 
into these rock types. The red colour is caused by fine-grained interst iti al hemat ite 
and minor hematite cement. A few beds are slightl y ca lcareous. The mudsto nc is 
genera ll y highly fractured. A few thin beds ( 4 inches to 2 feet) of medium grey 
argi11 aceous limestone, light grey very fi ne gra ined crystalline dolomite intcrbeddcd 
with grey ca lca reous siltstone, and bl ack ca lca reous shale outcrop on Middle River 
of Pictou nea r Concord Mills. Th e more calca reous beds weather light brown. Similar 
ca lcareous rocks occur on Archibald Brook. 

Along West River of Pictou, which fo llows a fa ult zone, the rocks are intcr
bedded light to medium greenish grey and minor reddish brown laminated argillitc 
and shale. The laminae arc caused by variations in colour and not by va ri ations in 
grain size. Veins up to a quarter of an inch thick of specul arite and minor pyrite and 
a few vcin lets of qu artz and ankerite occur in the argillite and shale beds. These rocks 
and the simil ar laminated argi llite exposed near Glengarry Station may represent 
inlicrs of the older Browns M ountain Group. Strata in the upper p art of the Canso 
Group contain iso lated beds of light grey, fine-grained quartz wacke and aren itc, 
shaly siltstone and chlo riti c shale, a nd minor medium to dark grey laminated shale. 

ca r Gordon Summit and the headwa ters of Black B rook outcrops of medium grey 
pebble-conglomerate appear to overl ie the other Ca nso rocks. 

On Calvary Stream a small fault block is composed of rocks believed to 
belong to the Canso Group. They a re continuous with rocks in Truro map-area 
shown as Can so (Stevenson, 19 58) and the rock types are comparable to those 
found to the no rtheast. The stream valley in part fo llows a fa ult zone, with the 
result that the exposed rocks arc highl y sheared. The more comm on rock types are 
light grey and greenish grey argillitc, grey ish red to reddish brown mudstone and 
argillite, and light greeni sh grey fine-grained qu artz wacke and argillite. P yrite cubes 
and ankerite veinlets arc comm on in all these rocks. Light grey pebble-conglomera te 
outcrops at a single loca ti on. 

One mile north west of GJengarry Stati on there are severa l outcrops of ve ry 
dusky red-purple and dark green sheared argillite. The rock conta ins numerous 
calcite veins th at comprise up to 75 per cent of the rock. At one time th e rock was 
used as a source of agri cultural lime. There are numerous boulders of di abase in the 
vicinity but no outcrops. 

The small area on West Branch of East River of Pictou north of E lgin may 
belong to either the Windsor or the Canso Group. The outcrops are redd ish brown 
and greenish grey mudstone and sha le siltstone, rock types th at are found in both the 
Windsor and the Canso Groups. A single foss il , which was fo und in rubble at the 
base of one outcrop, was identified by W. A. Bell , who indicated a Canso correlation: 

GSC Joe. 45440-Leaia acutilirata Copeland 
No foss il s were fo und in the outcrop, and the shaly siltstone fr agment containing t he 
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fossil , although identical with the outcrop and still angular and not weathered, may 
have been transported from Canso strata to the south. 

The following fossils from Canso greenish grey shale near the contact on Archi
bald and McDonald Brooks have been identi fied by M. J. Copeland : 

GSC Joe. 46438: 'Estheria' sp. 
L eaia tricarinata Meck and Worthen 
Leaia sp. cf. L. baentschiana (Beyrich) 

GSC Joe. 45274: Leaia cf. L. tricarinata Meek and Worthen 
L eaia acutilirata Copeland 
Leaia sp. indet. 
Euestheria sp. cf. E. dawsoni (Jones) 
Euestheria sp. cf. E . lirella Bell 
Lioestheria? striata (Goldfuss and Munster) 

South of Lorne several conchostracans were fo und in outcrop of simil ar lithology. 
The grey shale beds on Middle River of Pictou at Concord M ills yielded the fo ll owing 
fossil , which M. J. Copeland assigned a probable Canso correlation : 

GSC loc. 424 79: Carbonicola? angulata (Dawson) 

Riversdale Group 

The Riversdale Group was defined by Bell (1944, p. 12) from type sections 
near Riversdale, about 2 miles west of Hopewell map-area. These sections are highly 
faulted and are thus incomplete. Bell did not describe them in detail , but gave a 
general ized description (1944, p. 12): 

T he group is entire ly continental in origin , comp rising a lte rnati ng red a nd grey sa nd
sto nes a nd sha les, a nd including loca ll y a basal fo rmation of conglomera te. 

These sections, included in Truro map-area, were examined by Stevenson 
(1958, pp. 45-48). Because of fo lding and extensive fa ulting of unknown displace
ment, however, he was unable to provide an accurate thickness or description of the 
group. The Riversdale Group was described as having a preponderance of grey to 
black, fiss il e, sandy shales with lenses of grey, grey-green, and grey-red sandstones. 
There are also abund ant black coaly shales but no worka ble coal scams. As the 
contacts between both the underlying and overl ying Ca rboniferous sediments are 
fa ults, Stevenson ass igned an approx im ate thickness of 3,000 feet from sections along 
Salmon River. 

In Hopewell map-area the Riversdale and Canso lithologies are di stinctly differ
ent, and the difference is accentu ated by the Jack of red beds in the R iversdale. 

Bell ( J 944, p. 26) , on the basis of the flora , corre lated the Riversdale Group 
with the interva l from late Namurian through Westphali an A (Upper Carboni fero us) 
of E urope and with the Pottsvil le (Lower Pennsylvanian) of the U nited States. Us ing 
ar th ropod fa una, Copeland (1957, p. 9) correla ted the group with the lower and 
middle Westphalian A zone of western E urope. The Riversdale Group thus seems 
unques tionably to be of mid-Carboniferous age. 

No conti nuous sections of the Riversdale Group are exposed in H opewell map
area. The best exposures arc on Calvary Stream, which is nearl y para ll el to the 
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general strike of the rocks . T he group consists about h alf of shale and silty shale, a 
quarter of siltstone, and a qu arter of fi ne-grained wacke, all of which are grey to 
black. The most common rock type is medium grey to bl ack silty shale and sh aly silt
stone in beds about 2 inches thick with a few narrow slightly calcareous interbeds. 
Dark grey to black laminated shale is interbedded with these rock types. These fine
grained sediments grade into grey siltstone, in beds from an eighth of an inch to 4 
inches thick, and light to medium grey, fin e-grained qu artz wacke, which is in part 
feldspathic. The wacke is mainly m assive, but in a few outcrops bedding is fa intly 
visible. Beds of black Carboniferous shale, w hich may or may not be laminated a re 
common. Th e arenaceous sediments consist of at least one qu arter a rgillaceous matrix 
with varying amounts of subangul ar qu artz grains. T he Ri ve rsdaJe sed iments are 
di stinguished fro m the Strathlorne Form ation by their almost total lack of mica . 
Pyrite is a comm on accesso ry mineral in the darker sediments. 

Slight breaks in deposi ti on occurred during the fo rm ati on of the Ri ve rscl ale 
G ro up, as shown by small-scale ch annelling and in one place on Calva ry Stream by 
an extensive ripple-marked sur face that climbs a foot in the section over a lateral 
di stance of 50 feet. Near the fault co ntact with the H orton Group, the Ri ve rsdale beds 
have shallow clips of less than 40 degrees, whereas the H orton dips more steeply. On 
Big Brook the rocks th at outcro p near the fa ult are highl y sheared, graph itic beds 
and argillite are developed, and the numerous tension fr actures are fill ed with pyrite. 
The northern contact of the Riversdale G ro up is also a fa ult ; thus onl y part of the 
Riversdale may be ex posed. The medium grey pebble-conglomera te th at outcrops 
about a mile southeast of West Ri ver Stati on may be near the base of the section. The 
pebbles are all of sedimentary rocks and give no indication of their source. 

D ecortica ted pl ant remai ns were foun d in several beds of the carbonaceo us 
shale, but identifiable foss il s were fo und in onl y one location on the headwaters of 
Calvary Strea m, where pl ant fr agments are associ ated with blebs of pyrite in dark 
grey silty sh ale. The following two species identified by W . A. Bell are indicative of 
the Ri versdale Gro up. 

GSC lac . 563 1: Neuropteris smithsii Lesquereux 
Whill leseya desiderata D . White 

Cumberland Group and / or Pictou Group 

T he area shown as the C umberland Group and/ or th e Pictou Group is adj acent 
to s imilarly designated rocks in T ru ro map-area (Stevenson, 1958, p. 48). The rocks 
of H opewell map-area are m ainly red, grey, and greenish grey sandstone, siltstone, 
and shale, with minor mudstone and conglomerate. T he foss il megapl ants may be 
correlative with either the C umberland or the Pictou G ro up. In Tru ro map-area the 
rocks are predominantly grey, grey-green, or brown a nd ra nge in gra in size fro m 
coarse conglomerate to fin e shale. 

The term 'Cumberl and se ri es' was first used fo r rocks in Springhill map-area. I t 
was described in part as fo llows ( Kerr, Jones, and Bell , 1938): 
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The div isions mapped are based on the presence or absence of appreciab le qua nt it ies of 
co nglomerate . ... T he ser ies is en tirely fres hwater in ori gin a nd represents river a llu vi um 
deposited in a progressive ly sinking trough of depos ition .... 

In Springhill map-area the series is divided into four units: a) shale, sandstone, cal
ca reous bituminous shale, coa l; b ) conglomera te, some sandstone; c) conglomerate, 
sandstone, shale, coal; and d ) sandstone, shale. The flora indicates an upper early 
Wes tph alian (Pottsville) age. Later (1940, pp. 19, 20 ) Bell included the New 
Glasgow conglomerate as the basa l part of the C umberl and seri es . This conglomerate 
is typica ll y a coarse boulder conglomerate and ranges in thickness fro m 1,900 feet 
near New Glasgow to about 300 feet at Merigomish, 15 miles to the east. 

The Pictou se ri es was defin ed by Bell (1926, p . 171 c) and redefin ed by him as 
the Pictou Group (1944, p. 2 1) from the type section on West Branch River John, 
as follows: 

T he strata there are brownish red to brick-red, soft, micaceous, impu re qu a rtz sa nd
stone and arkos ic grits, thinl y bedded o r sha ly to mass ive, a lterna ting wi th zones of red 
sha les or m udstones, and with minor amo unts of red and grey mott led sa ndsto nes, grey 
sa ndstone, grey, a rkos ic gr its, and red or grey, intrafo rm at iona l limestone-conglomerate. 

In the type section the base is a thin conglomerate bed that unconform ably overlies 
the Riversdale Group . Near New Gl asgow the Pictou Group disconformably overli es 
the New Glasgow conglomerate. T he Pictou Group is of mainly Westph ali an C and 
D age (Bell , 1944, p. 29). 

Exposures are very poor in those parts of H opewell map-area that arc under
lain by the C umberl and and/ or the Pictou Gro up. The onl y extensive outcro p occurs 
in railroad cuts from 2 to 3-} miles west of West River Station. T he frequency of out
crop and the boulder di stribution suggest th at about 40 per cent of the group is 
composed of sandstone and 20 per cent each of siltstone, shale, and conglomerate. 
It is not possible to give any es timate of the thickness of these groups in the map-area. 

About half the sandstone is reddish brow n, fine-gra ined qu artz wacke. The bed
ding is faint and the outcrops break along partings a foot to 2 feet apart . The wacke 
is in part hematitic and is commonl y interbedded with blocky mudstone th at has a few 
green beds. Medium grey, fine- to coarse-gra ined quartz feldspar wacke with minor 
arenite makes up the other half of the sandstone. It outcrops in beds up to 2 fee t 
thick, di spl ays prominent crossbedding and channelling, and contains ca rbonaceous 
fragments. The qu artz gra ins in both types of sa ndstone are generall y sub angular. 

The siltstone is comm only brownish grey to grey, but greyish red, grey, and 
greenish grey variti es also outcrop. It grades into fine-grained sandstone and sh ale, 
and the matrix content va ri es from about 10 to 50 per cent. The samples with low 
matrix are composed mainly of subangul ar quartz grains. Most beds are from 3 to 6 
inches thick, but more mass ive and lamin ated va ri eties are fo und . The greyish red silt
stone contains some white specks of kaolin, perhaps from decayed feldspar, and a 
fe w grains of hematite . 

Several beds of intra fo rm ational grey pebble-conglomerate up to about 6 fee t 
thick were seen. T he pebbles are of shale and sandstone set in a quartz matrix. Nea r 
Botany Bay Lake there are large areas of greyish red conglomerate boulders that may 
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represent an extensive conglomera te horizon perhaps equivalent to the ew Glasgow 
conglomerate. 

R eddi sh brown shale predominates over the grey finely bedded and bl ack fi ss il e 
carbonaceous varieties. Most of the foss ils were collected from shale beds. 

The following section is exposed about 3 miles west of West River Station on the 
north side of the railway tracks. The beds strike 60 degrees and dip 45 °NW, wi th 
the tops to the northwest. 

101 - med ium grey siltstone 
61 

- reddi sh brown and grey ish reel lami na ted siltstone 
61 - m ed ium grey s il tstone w ith thin sha ly beds 
31 - greenish grey lam ina ted sil tsto ne 
81 

- medi um grey sil tstone wit h th ree 6-inc h beds of greyish reel sha le 
81 - grey ish red sha ly siltstone 

201 - grey massive siltstone with 2-inch bed of sha le in th e m idd le 
121 - reddish brow n and grey silty sha le 
41 - grey massive siltstone 

151 - a lte rn a ting beds of redd ish brown and g rey silty sha le with one na rrow 
ca rbon aceou s bed with numerous pl a nt frag ments 

121 - da rk grey massive siltstone 
101 - reddi sh brown sha ly s iltsto ne 
41 - grey siltstone 

201 - inte rbeddecl reddish brown sha ly s iltstone and minor grey siltstone 

The following foss il s collected a long the railroad emban kments were identified 
by W. A. Be ll , who indicated a probable Cumberland or Pictou correlation: 

GSC loc. 563 6: Pecopteris plumosa (Artis ) Brongni art 
A lethopleris lonchitica (Schlotheim ) Goeppert 
Cordaites principalis (Germ ar ) Geinitz 
Samaropsis cornuta (Dawson ) Bell 

GSC loc. 5638: Samaropsis cornuta (Dawson ) BeJI 
Alethopteris lonchitica (Schlotheim ) Goeppert 
Cordaites principalis (Gerrn ar ) Geinitz 

Spores fo und in one sample, however, indicate a Pictou G roup correlati on. M. S. 
Barss identified these spores as foll ows : 

GSC Joe. 5638 : Laevigatosporites sp. 
L ycospora sp. 
Florinites sp. 
Triquitriles sp. 

Pos t-Carboniferous ( ?) 

Intrusive rocks, mainly of bas ic composition, appear to cut Canso and Windsor 
stra ta in the area near Lorne. These rocks have not yet been seen to cut Upper 
Carboni fero us rocks and may have been empl aced between deposition of Canso and 
Riversdale strata. Jn the same area, large frost-heaved boulders of igneous rock near 
metamorphosed Carboniferous rocks suggest the presence of other intrusive bodies. 
GSC map 762 G ( 1960 ) shows small magnetic highs over these areas of poss ibly 
igneous rocks. 

The maps drawn by Fletcher ( 1902 ) show numerous small bodies of felsite, 
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sycnite, and diorite intruding rocks that he regarded as Devon ian (Canso and 
Windsor rocks of thi s report) . However, Fletcher's report (1892 , Part P, pp. 35, 
149, and 150) described only one outcrop and in other instances it referred to 
blocks, debris, and occasionally rocks. These maps probably show the distribution of 
these intrusive rocks to be more widespread th an it actually is. 

At Ccntredale, dark green, fine-grained diabase outcrops near Windsor shale 
that has been metamorphosed and is now arg illi te. The contact between these rocks 
was not observed. The diabase is predomin an tl y labradorite and augite with minor 
hornblende, chlorite, magnetite, and muscovi te. The unori ented plagioclase laths li e 
in a matrix of augite and hornblende, and the result is an ophitic tex ture. C rystals of 
magnetite occur in the hornblende and chlorite. There is onl y slight alteration of the 
plagioclase to kaolin , and the mafic minerals arc partl y chlorite. Similar diabase out
crops near Canso rocks to the southeast on Black Brook. 

A small body of dark green diorite with ophitic texture outcrops near Windsor 
sed iments on the headwaters of Cameron Brook, 2 -} miles southwest of Hopewell. 
The major constituents are plagioclase (andcsine to labradorite) and hornblende, 
with minor orthoclase, chlorite, ep idote, magnetite, and augite. The diorite shows 
si mil ar altera tion to the di abase, plus reaction rims of epidote around the hornblende. 

On McDonald Brook 1,000 feet south of the Sunnybrae road dark green 
schist cuts reddish brown breccia and light grey quartz wacke. These two sedimentary 
rock types are more indurated than the nearby sediments, thus suggesting that the 
sch ist is a metamorphosed intrusive rock, possibly of andes itic composi tion. ro other 
igneous rocks were observed on thi s brook. 

The diabasic texture observed in some of the Browns Mou ntain Aows may be 
intru sive dykes similar to those intruding the Carboniferous. 

41 



Chapter Ill 

STRUCTURAL GEOLOGY 
The rocks of Hopewell map-area probably underwent at least two periods of 

deformation. The distribution and small size of the outcrops restrict observations to 
minor structural fea tures. Structural trends continuous over large areas are noted, 
but their locations must be assumed most of the time. The Ordovician and Silurian 
sedimentary and metamorphic rocks are more highly fa ulted and folded th an the 
Carbon iferous H orton strata. The younger Carboniferous rocks th at overlie the 
Horton Group are the least deformed and are generally shall ow dipping. The 
Triassic sedimentary rocks to the west in Truro map-area are relatively fl at lying and 
undisturbed (Stevenson, 1958, p. 60). 

Folds 
The Meguma, Browns Mountain, and Arisa ig Groups are steeply dipping. The 

slate, qu artzite, and schist of the Meguma Group are the product of regional deforma
tion plu s contact metamorphism that occurred during the emplacement of the 
Devonian granite, wh ich took place during the late stages of the deformation. The 
deformation must have occurred prior to the depos ition of the Horton sediments, 
which unconformably overlie the Goldenvil le rocks on West River St. M ary's. There 
are several steeply plunging tight folds in the Goldenv ille and Halifax Formations on 
Cox and F ulton Brooks. The fo lded rocks are generally highly fractured, and drag
fo lds, where observed, are incongruous. 

The Ordovician and Silurian rocks of the A ntigonish Highl ands are deformed 
sim ilarl y to the Meguma rocks. Minor fo lds and drag-fo lds occur in Arisaig rocks on 
Holmes and Sam Cameron Brooks. Near McLellan Brook the distribu tion of Mc
Adam "iron formation" outcrops suggests the presence of a major fold. As the rocks 
that outcrop downstream on McLell an Brook probably belong to the R oss Brook and 
Beechhill Cove Formations the structure is shown as a southeast-plungi ng syncline. 

The rocks of the H orton Group underlie an east-west sedimentary basi n, but 
most fo lds strike more nearly east-northeast. There is evidence in unit "a" of late 
cross-folding. The onl y feature th at can be traced from one outcrop to another is the 
possible anticline of unit "a" parallel to the headwaters of Stewiacke Ri ver. There 
are many folds th at can be inferred from bedding-cleavage relations, but they are 
shown onl y where there is additional evidencL: from bedding attitudes. 

The largest single exposure of the Horton Group is within siltstone and shale 
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of unit "b" near the mouth of Little Stewiacke River. The main details of the 
structure of this outcrop are shown in F igure 1. At the top of the exposure fold, axis 
g plunges about 30 degrees to the southwest, but none of the axes of the other folds 
shows a change in plunge. The p lunges of most of the axes show considerable varia
tion from one part of the outcrop to another. The cleavage is nearly parallel to the 
adjacent axial plane throughout the entire outcrop. The complexity of this exposure 
is probably repeated many times throughout the map-area, but it cannot be observed 
in the smaller outcrops. 

On Fall Brook, unit "b" sedimentary rocks are folded into an open anticline 
and syncline followed by a tight anticline, which is faulted across the crest. P art of 
this structure is shown in Plate VI. A small asymmetrical-plunging anticline is ex-

D.G.B., 3-7-61 

PLATE VI. Syncline and faulted anticline in Harlan unit "b" wacke an Fall Brook, showing broad open fold to 
the rig ht and fractured t ight fold at left. 

posed on Big Stewiacke River about 500 fee t north of the mouth of L ittle Stewiacke 
River. Near Burnside a syncline plunging steeply to the southwest and an anticline 
plunging more gently to the southwest are exposed in the bed of Pembroke River. 
Unit "c'', exposed in Pembroke River east of Graham Hill , displays two nearly 
horizontal synclines in separate outcrops that have minor fo lds about a foot high 
on the flanks of the larger fo lds. These and other complexly deformed exposures 
caut ioned the author aga inst making a detailed structura l interpretation of the Horton 
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Group and against stating anything more th an th at this group is highly folded and that 
slaty cleavage is developed in the argillaceous beds. 

The overlying Windsor sediments and the other yo unger rocks are considerably 
less deformed than all older strata in the map-area. The Windsor rocks display severa l 
gentle open folds on West Branch of East Ri ve r of Pictou (Pl. VII) and in several 
other localities in the map-area. 

PLATE VII. G ently folded Windsor strato on west branch East Riv er of Pictou near Eureka . D.G.B., 2-13-61 

Faults 

The faults in the map-area may be broad ly divided into two classes-those that 
affect only the Ordovici an and Siluri an rocks and those that affect the Carboniferous 
rocks. The only observed fau lts are those with a displacement of a few feet th at occur 
in single outcrops. 

The northeasterly trending faults in the Antigonish Highl ands have caused pro
nounced fracture zones. In Glencoe Brook one such zone is eas ily observed in out
crop in the bed of the stream where the rocks are intensely fractured and ve ined 
with b arite. As the rocks in H olm es, Sam Ca meron, and Blanchard Brooks are 
fractured for abo ut ha lf a mile, the fa ult location is based on the intensity of the 
fractures and the contrasting rock type. Near the fault zone on Sam Cameron Brook 
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there are two di stinctive fracture sets and a third poorly deve loped one. A lthough the 
rocks near Brookville are intensely fractured, the two fa ults th at form the bound ary 
of the large Arisaig syncline arc located on the bas is of the rock types on either 
side of the fa ul t. one of the fa ults affecting the Ordovician and Silurian rocks can 
be ob erved in the overlying Windsor rocks. A small outlier of nearl y fiat lying 
massive lim estone overlies highly fractured Arisaig rocks on H olmes Brook. The 
fa ults are thus apparently post-Downtoni an and pre-Namurian ( upper Lower Car
bonifero us) . 

o fa ults of regional significa nce were observed within the Meguma Group. The 
Meguma-Horton contact, however, was probably partly a fa ult during the deposition 
of the H orton Group. There is a pronounced scarp in Lochaber map-area to the 
cast, which decreases to a slight hill in H opewell map-area. It is of interest to note 
that two lead showings, the Pembroke in H opewell map-a rea and the Glenelg in 
Lochaber map-area (Benson, 1963) , lie in the west and east projections of this 
fa ult zone. As the sedimentary rocks are not in fault contact with the Meguma 
Group, there has been no appreciable movement of this fa ult since Horton unit "C" 
sed iments were deposited ( late Tournaisian or ea rly Visca n). 

Most outcrops of Carboniferous rocks display m inor fa ults with movement of a 
few inches to a few feet. These fa ults appear to be local adjustments to large scale 
deformation. Many of th ese minor fa ults, shown in Figure 1 and seen elsewhere in 
unit "b'', are high-angle reverse fa ults. 

Four important bou ndary fa ults continue into H opewell map-area fro m Truro 
map-area (Stevenson, 1958); their locati ons are indicated by fracturing in adjacent 
outcrops. The relative movement on these fa ults is the sa me in both map-areas. The 
Cobequid, North River, and Rivcrsdale fa ults all termin ate at their intersecti on with 
the West River fa ul t. The Riversd alc fa ult dips to the south between 60 and 75 
degrees on Calvary Stream near the western bound ary of the map-area. As the 
Riversdalc strata are down-fa ulted in respec t to Horton stra ta, the Ri vcrsdale fault 
is a high-angle reverse fa ul t. 

The outcrop in the West Ri ver of Pictou valley below West Rive r Station is 
high ly sheared and contains numero us vcinlcts of ankeri te and specul ar hematite. 
T he rock is generally a massive or fa intl y laminated argillite. Fa rther away from the 
river these rocks are shale and mudstonc. This shea r zone and change in lithology 
marks the location at the West Rive r fa ult. Th is fa ult is ex tended to the eastern edge 
of the map-area along a well-defined shear zone. On Big Brook along the line of the 
fa ult there are numerous tension fr actures from an inch to 2 inches long in black 
shale, and on McDonald Brook there are ankcritc and quartz vci nl ets and a few 
gra phitic shear surfaces. 

These boundary fa ults affect all the Carboniferous rocks so th at no age for the 
movement other th an post-Upper Ca rboniferous can be determ ined. 
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Chapter IV 

HISTORICAL GEOLOGY 

This account of the hi storical geology o f H opewell map-area is based on an 
interpretatio n of the field data and the ass umption that the suggested ages for the 
various rocks are correct. 

During the Ordovician peri od fin e-grained argill aceous and arenaceous sed i
ments with minor greywackc were deposited in th e Meguma basin . The sed iments 
were derived from a poss ible land mass lying to the south and depos ited in a margin al 
geosyncline (miogeosyncline) that may have la in to the south of the present Atl anti c 
Upl and. Farther north , nea r the site of the present Antigo ni sh Highl ands, interbedded 
pyroclas tic and volca nic rocks and greywacke were deposited in an eugeosyncline. 
These rocks we re not derived from the postul ated southern land mass but from an 
island arc sys tem within the geo yncline. 

By Siluri an time, uplift had begun in the active eugeosyncline, and thus marine 
Siluri an sediments were depos ited, with local uncon fo rmities, o n top of the folded 
Ordovician rocks. T he Arisa ig Group is an irregular success ion of thinly bedded, 
fine-gra ined argillaceous sediments with a few interbeds of coarse-grained siliceous 
rocks. Most of the rock types are grey, but red beds are more comm on near the top 
of the section. The enclosed fa un a is she ll y (a lmost entirely b rachiopods but also 
including minor gas tro pods, pelecypods, os tracods, crinoids, tril obites, fi sh pl ates. 
and verm es ). T he Siluri an was thus laid down in a sha ll ow m arine sea with minor 
subaerial depos ition in the upper part. 

T he Megum a rocks and those of the Antigo nish Highl ands were affected by 
the Acadi an orogeny, which began in late Silurian time and culminated in the intru
sion of the D evonian granite. It is suggested th at the M egum a rocks we re thrust 
north ward into their present pos itio n at thi s time, thus accounting fo r the differen t 
facies of Ordovici an rocks now observed in close proximity. 

The trough now occupied by the Carboniferous sediments developed as a fa u!t 
basin during the Acadi an orogeny, with possible slight movement continuing until 
mid-Lower Carboniferous. The H orto n G ro up co nsists entirely of continental sedi 
ments ranging from the well -sorted, coarse-grained Craignish Form ation to the fine
grained argill aceous Strathlorne and the Ainslie red beds . The Cra igni sh sedim ents 
were prob ably derived from a rego lith lying on the deeply wea thered Megum a quartz
rich rocks and the Devoni an granite. The foss il con tent of these rocks is a lm ost 
who ll y la nd pl ants with a fresh-w ater conchostracans. The H orton rocks were de-
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formed prior to deposition of the marine Windsor Group, whose basal unit in H ope
well map-area is conglomera te in the southwest and limestone in the northeast. The 
Windsor Group was deposited in shallow marine waters adj acent to the land masses, 
and a few restricted bas ins were developed in which the anhydrite and gypsum were 
precipitated. The conformable contact between the upper Windsor red beds and 
the interbcdded red and grey Canso beds indicates a gradual transition from marine 
to non-marine conditions. The Canso contai ns considerable red beds, but the over
lying Riversdale and Pictou and/ or Cumberland Groups are predominantly grey. 

Deformation of the Carboniferous rocks continued from ea rl y H orton time. A t 
firs t the rocks yielded by folding, but as the sedimentary cover thickened, the north
south compressive forces produced several east-west thrust fa ults. The deformation 
may have resulted from renewed movement of the suggested Meguma fa ult block. 
After relaxation of these forces , the block of Pictou and / or Cumberl and rocks be
came a downthrown block. The Jack of any evidence of faulting between the upper 
Horton , unit "c", and Megum a rocks indicates that gravity sliding may have been 
the mechanism that produced this deformation . 

The di abase dykes were emplaced in post-Namuri an time. Diabase dykes and 
basalt flows about 100 miles to the west on the south side of the Bay of Fundy 
(Crosby, 1962, p. 4 7 ) are of Triassic age. Possibly those in H opewell map-area are 
also of Triass ic age. 

There is no record of pos t-Carboniferous deposition except the extensive Pleis
toeene glacial deposits and the R ecent river sa nd and gravel. Continental Triassic 
sed iments, however, were deposited in Truro map-area to the west and around 
Chedabucto Bay to the east (Stevenson, 1958, 1959b). The present drainage system 
follows the structure of the underlying bedrock in a few places, but generall y the 
streams cut through thick glacial deposits and are thus of post-Pleistocene orig in . 
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Chapter V 

ECONOMIC GEOLOGY 

Several mineral occurrences arc known to ex ist in H opewell map-area , some of 
which supported mines in the past, but none of them is at present being worked. 

Antimony 

References : F letcher, H., and F a ribault, E . R., Geol. Surv. Can., Map 593, M ap Shee t 42 (Trafa lga r 
Sheet) Nova Sco ti a, 1901. 
Geol. Surv. Can., Ann . Rept., vol. 6, 1892 ( 1893) , p. 59 A. 

Fletcher's map shows the presence of antimony associated with a small granitic 
stock abo ut 2 miles east of Trafalgar. T he annual report states only that the mineral
ization is simil ar to th e st ibni te found at West Gore, 50 miles to the southwest. 

Coal 
Reference: F letcher, H ., Report on geologica l exp lorations and surveys in the counties of Pictou and 

Colchester, Nova Scotia ; Geol. Surv. Can., Ann. Rept., vo l. 5, Part P, p . 174, 1892. 

Several small pits were dug in the search for coal prior to 1900. Most of these 
pits were in b lack graphitic or ca rbonaceous shale in the Rivcrsdale Group. There 
is no recorded reference to the actu al finding of coal. 

Copper 
References : E lls, R. D ., Bullet in on the ores of copper in the prov inces of 'ova Sco ti a, New Bru ns

wick and Quebec; Geol. Surv. Can., Minera l Resources Bull. 882, p. 10, 1904. 
Fl etcher, H ., Geol. Surv. Ca n., Ann . Rept., vol. 5, Part P, p. J 85, J 892 . 
Messervey, J. P ., Copper in ova Scoti a, Pamph let No. 7; Dep t. Pub. Works and Mines, 
Nova Scoti a, J 929 . 
Piers, H ., Economic mineral s of Nova Scotia; Dept. Pub. Works a nd Mines, Nova Scotia, 
1906. 

Malachite staining and minor chalcopyri te occur in Canso strata near an old 
copper prospect 3 miles north of Lansdowne Station. The Copper Crown Mining 
Company attempted to develop the property in 1899. They drove two horizontal 
adi ts 30 feet apart, one 60 feet Jong and an upper one 80 feet long. At the top of the 
bill a vert ical shaft 40 feet long was sunk and in 1899 it was extended at an angle for 
75 feet. The copper minera l encountered was chalcopyritc, irregul arl y disseminated 
in quartz sa ndstone and qu artz ve ins. 
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Minor amounts of chalcopyrite and malachi te occur .in intraformational Windsor 
conglomerate below the bridge over West Branch East Ri ve r of Pictou at H opewell 
and near E ureka. 

Gypsum and Anhydrite 

The larges t exposures of gypsum and anhydrite are southeast of Eas tville, north 
of Glenbervie, and south of Bridgeville. In these outcrops the white specimens were 
determined to be nearly pure gypsum, whereas the anhydri te-rich material is very 
light grey. Local inhabitants have used these deposits and other small ones as a 
source of pl aster, but there has been no attempt at commercial development. 

Iron 

References: Can. D ept. Mines Tech. Surv., Minera l Resources Di v., Resources Fi le, M .R. Fe 
300.00.07 , 300.08, and 30 1.00.07. 
Cole, E . J ., and G rant, R . J. , Repon o n me talliferous mines; Nova Scotia Dept. Mines, 
Ann. Repl. 1949, pp. 56 and 96, J 950. 
Fletcher, H. , Geol. Surv. Ca n., Ann. Repl., vol. 5, Pa rt P, pp. t 76- 186, J 892. 
Jnga ll , E. D ., Geo l. Su rv. Ca n. , Ann. Repl. , vo l. 10, Pa rt S, p. 11 2, 1897. 
Lindema n, E. , and Bolton, L. L. , Ca n. D ept. Mines, Mines Br. Repl. 2 17, vol. 2, pp. 174-
176, 19 17. 
Messervey, J. P., Jron ore occur rences, Bridgeville area; Nova Scotia D ep t. Mines, Ann. 
Rept. 1943, pp. 71-81, l 944. 
Weeks, L. J ., Bridgcv ille limonile deposits; Nova Scot ia Dept. M ines, Ann. Rept. 1948, 
pp. 121-125 , 1949. 

The Bridgevi ll e area was the site of several small iron mines that supplied lim o
nite ore to a smel ter at Ferro n a. The iron occurs as di scontinuous botryoidal limonite 
masses and nodul es in Silurian slates and sh ales at the contact with the overlying 
Windsor limestone. Minor hematite, siderite, ankerite, m anganite, and psilomelane 
were observed. 

In 1828 the General Mining Association became the first company to be inter
ested in this area. The most active period was in the la te 1890's, when there were 
eight separate mines. The mine shafts and open pits have now all been fill ed in . There 
was a small bl ast furn ace eas t of Bridgevi ll e, but most of the ore was shipped to 
Ferrona, where a smelter operated until 1899. Production was abo ut 50,000 tons 
each for the J. S. Cameron, McDonald , and G rant mines and about l 0,000 tons each 
for the other five mines . The Grant mine ore assayed 42-4 7 per cent metallic iron, 
12-17 per cent silica, 0.12-0.15 per cent phosphorus, and 0 .08 to 0.2 per cent 
sulphur. Further exploration work consisting of prospecting, geophys ica l surveying, 
and di amond drilling was undertaken in] 942-43 , ] 948, and 1955 . 

At Web ters some prospecting was ca rri ed out around J 895. The iron occurs 
as a hematite cement in a quartz aren ite in two separate beds, one 2 fee t wide and 
the other 8 fee t wide. Assays of this materi al gave va lues of 23 to 28 per cent iron. 
Simil ar hematiti e arenite occurs a mile and 3 miles northwest of Sunnybrae. 

In l 949 Ironl ake Ex plorati on Limited drill ed one hole at the north west end of 
Piper L ake, and it intersected minor amounts of siderite in shale over a 10-foot width . 
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Lead 
References: Alcock, F. J., Zinc and lead deposits in Ca nada ; Geol. Surv. Can. , Econ. Geol. Series, 

No. 8, p. 56, 1930. 
Messervey, J. P., Lead and zinc in Nova Scotia; Nova Scotia Dept. Pub. Works and 
Mines, Ann. Rept. 1928, p. 405, 1929. 
Messervey, J. P ., Report on meta lli fero us min es; Nova Scotia Dept. Pub. Works and 
Mines, Ann. Rept. 1930, p. 122, J 93 1. 
Messervey, J. P., Report on metalliferous mines; Nova Scot ia Dept. Pub. Works and 
Mines, A nn. Rept. 193 l, pp. 128-130, 1931. 
Goudge, M. G., Report on govern ment core dr ill s; Nova Scotia Dept. Mines, Ann Rept. 
1949, p. 69, 1950. 

Veins of di sseminated coarse-grained galena occur in Windsor limestone near 
the Horton contact at Glenbervie (Pembroke) . This deposit was worked prior to 
1877, and in 1931 the old shaft was dewatered and addition al underground work 
was performed. Two bu lk samples of 2.74 and 1.48 tons were assayed to give 13.7 
and 8.9 per cent lead respecti vely. Surface trenching and some di amond dri lling were 
done in I 949 and 1960. 

Limestone 
Reference: Goudge, M . F., Limestones of Canada, Part TT, Maritime Prov inces; Can. Dept. Mines, 

Mines Br. No. 742, pp. 95-99 , 1934. 

The limestone beds of the Windsor Group have been quarried in many places as 
local sources of agricultural limestone. In the iron smelter at Ferrona limestone from 
Springville was used as a flux. At Black Rock a quarry and pulverizing plant were 
operated from 1924 to 1930 by the Nova Scotia Department of Agriculture. The 
other deposits were worked prior to 1900, but except at Springvi lle, the quarries are 
now difficult to recog nize. 

L oca lity 

Lorne 
Centredale 
Springville 
Black R ock 
Sunn yb rae 

SiO ., 

% 
4.5 2 
3.08 
2.32 
6.36 
7. 10 

A nalyses of Lim estone 

(Data from Goudge, 1934, p. 99 ) 

Fe~03 A l ~03 Ca:~ (PO~ ) 2 

% % % 
0.52 1.28 0.02 
J.O l 1.55 0. 11 
0.57 0.77 0.04 
0.78 1.88 0.07 
0.77 2.11 0.07 

Manganese 

CaC0 3 M gCO:i 

% % 
90 .32 2.83 
90 .32 2.86 
94.46 2.03 
89.60 0.94 
89 .30 1.30 

References: F letcher, H ., Geol. Surv. Can., Ann. Repl., vol. 5, Pa rt P, p. 19, 1892. 
Gilp in , E. J r., Notes on manga ni fero us ores of Nova Scotia ; Trans. Roy. Soc. Can., vol. 2, 
sec. 4, 1884. 
Hanson, G., Manganese deposits of Canada ; Geol. Surv. Can ., Econ. Geo l. Series No. 12 , 
p. 65, 1932. 

Ten occurrences of manganese minera ls in Hopewell map-area are recorded by 
Hanso n. The onl y appreciable concentration oE manga nese is assoc iated with the 
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limonite deposits at Bridgeville. E lsewhere the manganese is fo und as a surface 
coating on sed imentary rocks and in bog iron ore. 

Miscellaneous 

Numerous sand and gravel deposits of glacial origin arc distributed over the en
tire map-area . There are no commercial deposits, but material for road construction 
is generally obtained from the land owner near the site. 

The quartz arenite beds in the Craignish Formation, in particular near McKin
non Lake, could provide a relatively pure source of quartz. 
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