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The area studied in the following notes comprises some
4 square miles, and lies immediately to the southwest of the
town of Guysboro proper.

The first reference to the feologj of the distriet occum
in Dawsone Acadian Geology (Edinburgh 1855) but details are
not described.

In part F, of the Annual Report of the Canadian Geologio-
al Survey for 1879-80 Messrs. Fletcher and Faribault give &

preliminary report upon the geology of llova Scotia which they

ve publication forming part P.

s

sunnlemented by a more extens
of the Annual Report of the same Survey for 1886. Topograph-
ical lMaps were also prepared by the same suthors om a scale

of 1 inch to one mile, on which the geology was indieated, but

o

the geologiecal work was of t

necessity of a reconnaisance type,
and while accurate in the larger features, did not represent
the area in any great detail.

o

Use has been made in the present paper both of the pub=
lications and the map above mentioned, and &an enlargement has
been drawn from the latter, in which certain topographical

details have been altered and the geological features added

in accordance with the results of detailed study in the dis-

The town of Guysboro is situated at the eastern end of
Chedabucto bay and would have possibilities of being a good
3 . | T Thon 14 o e
port, being sitvated on a land-locked harbour, but for the

ract that the entrance to the harbour is diffieult.
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The portion of the area, however, lying between the shore line
and the igneous mass, was not studied in such detail as the ig=-
neous mags itself, and the surrounding strip of contact metamor
phic sediments. Into the bday projects Bigby's Head, a point

lying just northward of Salmon river entrance, and composed of

m

igneous rocks and sandstones together with shales. On this
point occur pits, which were originally opened up for the ex~

ploitatien of specutar hematite,but they have fallen into de-

cay,and no trace of ore can now be found on the outerops. In

ceneral the valleys in the area studied are steepsided and show

the V form from water erosion rather than the U form produced

]

by Blaciation. In places where the streams cut through the
slates the sides are comparatively high and steep, although the
slates themselves are of soft material. These facts point to
the vost glacial character of the streums and valleys, and

this assumption would be borne out by the faet that the streame
are 211 of small size and swift flowing.

10CAL GEOLOGY OF THE DISTRECT.

The distriet map is divided into two distinct sectioms
by Salmon river which flows in en almost due easterly direction
and marks the line of fuult between the lower Cambrian gold
beering series on the south, and the Devonian strate on the
porth. +he gold series is intruded by granites ,while the int-
rusive in the Devonian rocks is « diorite-~dclerite, unccording
t0 the Report P. 1886, Can.G.5. The area has been eroded to &
peneplain after the intrusions of the later pericd/:s the gran-
ite ana more basic rock have much the sume elevations.

Uwing ¢ the gleciation to which Hovu Seotia has Dbed
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ubjected, and on account ©1 tThell comparatively slc rate k




with soil to any great depth, and only sparsely with veget~
ation, and stand out as hillé and ridges, the lower land be=-
ing formed by the sediments. The resulting appearance of

the county is barren stony ridges covered in places by trees,
with more feftile land in the vallgys. The sediments how-
ever/bei@g more easily acted upon by the forces of weather-
ing}have enough soil to enable a certain amount of farming

to be carried on’though the so0il is not xmask rich and the
farmers can only extract a scanty living by dint of muech

hard work.

It will be seen from the map 67 Messrs. Fletcher
and_Eéribault/that in their opinion a reversal of the normal
order of sequence has taken place, the Middle Devonian lying
between the Cambrian (faulted) on one side, and the lower
Devonian whiech in turn is overlain uneconformably by the Car-
boniferous. Yo mention however is apparently made of this
reversal in the report P. 1886, and perhaps this conclusion
may be open to doudbt, as the apparent dip of the slates is
probably a slaty cleavage developed by strain, rather than
the original normal bedding. The observations leading to
this opinion will be taken up under the #ocal geology in
Tovey's Brook.

The igneous rock has evidently intruded the sediments
as can be seen from the fragments of sedimentary material
mixed with the igneous mass at outcrop No.9(photo Io.12)
and must therefore be post Devonian, and, since it has been
reduced to the uniform level of the peneplain, pre tertiary.
Apart from these two facts it would be hard to establish the
exact time of the intrusion from field observation alone.

Reference however will be made later to the time of extrusion




as indicated by petrographic observations.

I0CAL GECLOGY NORTHERN SI1DE.

One important feature of the area, which would not
at first be noticed, but which is important both geologically
and for every day use, is a line of springs as shown on the
map. These springs are emall hollows in the ground which
remain full of water but which are not gushing springs.

The water itself is good for drinking purposes, and according
to local information remains unfrozen all winter. These
springs are situated on the side of & hill, where the road
descends from the top of the intrusive mass. towards the
town of Guysboro and are all, except two, located within one
small area, The first of these two exceptions is situated
on another road as shown and the second is marked with a *
mark to show that its exact location is doubtful. The hill
on the sidé;%hich the springs occur, is evidently composed
of intrusive roeck, while off the other gide of the valley
through which the roasd runs, occur sandstones. These
facts point to the coneclusion that the springs oceur on &
line of contact.

THE LOCAL GEOLOGY OF TOVEY'S BROOK, WESTERI SIDE.

The brook,which will in future be called Tovey's
brook, rises to the northwest of the area studied and falls
steeply from the intrusive mosse into & valley. Here it
enters a small lake or pond at the head of whieh the"old
9slmon river road" crosses the brook. The stream continues
its course passing through a wood of small deciduvovns
trees,(among which & small outerop occurs (No Zé))till it
reaches the junction of a second small brook., Below the

junetion Tovey's brook}which is considerably increased in




gize falle into another small lake.and here again another
outerop occurs. (No 37). These two outcrops are mentioned
a8 being the only two discovered in this part of the aresg.
Affer passing the third lake the brook passes under the
bridge carrying the new Salmon river road. The brook‘ggtto
this point has exhibited no outcrops, but from here to its
junction with Salmon river it flows over ledges of slate
which a1l strike approximately N. 82 E., and dip steeply
gsouth and are apparently parallel in their line of strike:
to the Salmon river,

On going up the brook however to the point marked
outerop 4 we find & sharply folded anticline of whieh the
1imbs are sandstone with & core of highly graphitic slate,
The strike of the anticline (photo 7) is parallel to the
strike of the slates and sandstones/with a dip approximete~
1y equal to the steepness, and according to Pumpelly's law
that the larger features of the county are like the smeller,
this faet would lead towards the conelusion that the dip
of the roeks is not the true dip, dbut is that of the cleav-
age developed on the limbs of the folds by compression of
the strata. Another reason for this assumption is the fact
tha$ these strikes run almost (if not guite) parallel to
the direction of the fault along which Selmon river runs,
and if the folding and the faulting took place at approxim-
ately the same time, whieh is most probable, cleavage would
be developed by these forces in & direction parallel to the
feult which could guite well okscure the original traces of
bedding.

Thus the relative positions of the rocks pf the

Middle and Lower Devonian a§ marked on the map, still




emain 1 bt, and perheps the line of demarcation should te
removed until the area has been worked out irn greater detail.
T S Taet A o - —_ e b (= 3 ] - - a3 -~ 2 o
From the bridge carrying the Salmon river road to within

about 100 yards from the point where it falls irto Salmon Rivez
the brook flows through & chénnel bounded by comparatively
high walls of slate, but at the lastf;raverses a flat area and
no outcrops are visible; but Near Spanks' Bridge and only a
short distance below the mouth of the brook there are three
pits which were formerly opened up for graphite but which have

fallen into decay on account of the lack of value of the mat-

o
¢/}

erial. The pi are numbered 1,2,3,

llo. 1 which may really have been dug for some other
purpcee is on the south side of Salmon river at the point close
to the abutment of Spanks' Bridge, but, as it occurs in the
whin series, no graphite wouvld be found here, and most of the
evidence. that a pit once existed, has disappeared. The slates
at pit No. 2 and at outerop 4 are bituminous, and graphite has
been developed by metamorphism though not in lerge enough
quantities to render it economically valuable. These charscler
igstice are more pronounced at 4 than at 2. A careful search
failed to disclose any trace of pit number 3.

The local iqhabitants maintain that this so called

graphite found in the pits is coeal, as they cam burn it in

their stoves, and are much surprised that no company will under

Y
o

take the mining of the material,
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Salmon river, as has beemn sa&id before, flows along the

ine of fault between the lower Cambrian whin series and the
S 5 3
Devonian slates. The so called whin series outerops at sever-

al points on the northern PiﬂQ of the ¥iver amd an especially
good exposure occurs about hufl a mile above Spanke® Bridge
where the river flgws between skeep banks of the whin rock.
The bridge itself spans the river at & point where the whin
series forms both banks, and & photograph no. 17 shows the type
Betwern

of outerop of this series. Athe bridge and the sea the river
affords no good outerops of rock, the left hand bank in part-
icular being low with numerous embayments but near the mouth
of the river =hwrs the land gradually becomes higher,and, to
the north of the mouth, forms Bigphy's Hegd which will be dealt

with in the next section. Un the south side of the river $he

rocks belong to the whin series, and are intruded by a granite
mass which forms a high ridge not far back from the bank.

The road along the south bank of the river below Spanks' Bridge
ascends the hill and continues along the edge of the granite.
mass at some distance above the water's edge, as the ground
falls too steeply to the river to allow the passage of & road

on level ground. Reference will be made to these rocks later.

ead, at the southezmtern corner of the area,

.

i8 formed by & strip of land jutting out into the sea between

Salmon river and Cook's cove. The head is composed in part
[

of ilgneous rocks threugh whieh run caleite veins, and in part

1

of sandstones, and at the eastern end of the head the rock is

weathered away to @ reddish earth.
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Boulders of conglomerate are scattered over the head
but the rock was not observed in place, either there or at

any other loecality within the area mapped except at outorop
6 near Spank's Bridge. The specular hematite pits refer-
red to in the Annual Report of the Canadian Geological
Survey, in 1886, part P. were visited but the pits had fal=~
len in from disuse and no outerops of iron ore were visible.
Between Bigsby's Head and Guysboro itself the sea~
iments occur as the chief county roek and the land is mostly
low lying. The area was not studied in detail, but a few

specimens were collected for petrographic work.
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On account of the small area covered and the proximity

ny of the outerops, it has beem deemed wiser to indi-
cate upon the map the position of each outerop, The rocks
have been divided by means of thin sections into several
series, and each series into types, each type being in turn
described, and mentio: being made of the special features
of all specimens which do not exactly conform to the type

to which they belong. The outerope will be assigned to
whatever type they may be pertainAtghd the coneclusions,

if any, which méy be drawn from the examination will follow.

~SERIES . 1. METAUPRPHOSED SEDIMENTS.

The first series to be discussed consists of the

following various members.

Type 4, - candstones,
» By , Graywackes,
s Cs Slates,
. D, Phyllites,
" By Chlorite schists.

The rocks have all undergone regional metamorphism
due to the folding of the strata, but in some types the
schistosity so developed is brought out more strongly than
in others, Near the mouth of Tovey's Brook and fiot far from

-

outerop Wo. 6 occurs a conglomerate bed, tilted at the same
ahgle: as the other beds, 2nd made up of pebbles about 1 inch
to 2 inech in diameter, set in & matrix of red clay; yhe.pebu
bles being drawn out by pressure and the whole rock having

the appearamce of a continental deposit,
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Tppe A = SANDSTONES.- Nose 4, 4a, 11, 22, 27
37, &8, 40, 42.

This type consists of micaceous sandstones, which
perhaps may be called quartzites, on account of the metamor-
bhism to whieh they have been subjected, These sandstones,
with slight variations, are found in some ten thin section
and are of the fellowing general composition. Quartz grains,
of an average diameter of .2 mm,, either rounded, sub-angular,
or anguler, are distributed in varying amount but fairly un-

1
iform:through the whole slide. The grains themselves show

strain shadows. Feldspars occur in small amounts, showing
the twinning striae of plagioclase, but not in sufficient
quantity for the rock to be named ar "a¥gose . The matrix

is to a; great extent sericitic, containing at the same time
some chadrite and some other grains, probably chiefly derived
from original feldspathic grains. Small crystals . of tour-
maline appears rarely, scattered through the slide, sometimes
as fgwras one crystal 'in a slide, and small quantities of
magnetite which is altering to hematite and limonite.

A number of fragments which have the apoearance either of an
indurated clay, or of tuffaceous material, but are of indet-
erminable character appear also in the section. Dark segreg—
ations, with feldspar phenoerysts, occur which are evidently
derived from the igneous rosk.

No. £3. Typiecal sandstone. (See photo ). Angular
and sub=-angular gquartz grains .3 mm, diaméter are bound to=-
gether by a sericitic and ehloritéec matrix. Crystals of
muscovite ecen be distinguished, and grains composed of gﬁreg—
atedkecond;ry minerals derived originally from grains of feld-
spar and rock material other than gquartz. Tourmaline occurs

in the slide. The hand specimen is & light ecolored fine
grained roek breaking with & hackly fracture.




Outerop Nos 4 is of peculiar variety and the parts which differ
have been labeled in the photo 4, 4a, and 4b; Noe, 4 and 4a
being similar, but 4b ie a black graphitic shale. In 4 bright
specks of muscovite have been developed which appear in the
hand specimen.

In the thin section crystals of muscovite become
prominent in the slide, and show much straining and twisting,
with decomposition rims in part. Sericite is more abundant
&s a secondary product than in the type, and is the chief
component of the matrix.

No, 11. The rock is very like the type slide but
plagiocclase feldspar aprears, The matrix is chiefly second-
&ry chlorite and sericite with & quantity of magnetite grains
scattered through the slidg,and fragments of fine texture
igneous rock are abundant.

_;@@53 ‘ ' lios 22, This differs from the type in the faect that

ﬁ%%} it containg little cement. Magnetite occurs showing 2 dend=-

ﬁf@l ritie structur%,and occasional small crystals of zircon and
titanite.

Do, 36. is again like the type but the matrix is
stained red from hematite which is altered from magnetite
scattered through the slide, the same tuffaceous material
appears as in the type sectionyand 21l the grains show shadows
due to strain

Fo. 37 is 1like No. 4 in the hand specimen and like

To. 36 in the thin section. Feldspar grains occur and tour=-
maline, and also small quantities of & minute sggregate which
appears like epidote.

e No. 40. The quartz grains are in great amount and

k. the strain has produced striations which resemble those in =

grein of feldspar. Tourmaline also appears and limonite in
notieeable guantities.
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No. 42. This specimen is taken from

Bigsby's Head
Quartz composes 70% of the slide, the grains being sub-angular
gnd of the average diameter, together with & few grains of

= ¥ g
feld spar, and some small flakes of muscovite; a few fragments

of the secondary aggregete derived from feldspethic grains,

appear together with magnetite, hemetite, and some fragments

he same tuffaceous material mentioned previously,

ct

of
In the hand specimen the rock is like No. 11 but redder in
color.

No. 38. In the hand specimen this rock is almost
indistinguisheble from o, 37...Ho slide, however, was made.

No.. 39. No slide was made of this roeck but the
hend specimen shows & very coarse sandstone or fine~grained
conglomerate, The rock is reddish in color and hard and
compact in texture. The grains of quarz, which are clear
and greyisk in color, vary from about 1/16th to 1/4th of an
inch in diametez}and inclusions of substances not determin~
able in the hand specimen are scattered through the rock.

Type B. GRAYWACKES. Nos, 10, 12, 25, Z26.

lo. 10. Typieal Graywackes shows & matrix composed
chiefly of chlorite or sericite or both, through which are
distributed small angular and sub=-angular grains of quartz of
e uniform size ,05 mm. making up perhaps 30% of the slide,
together with small grains of magnetite which are altering to
hematite, eand in some cases to limonite. Fragments of tuf-
faceous maéerial again occur with those of the indeterminable
substance already mentioned under type A, - . probably some
decompesition product such as kaolin, All the grainsand

fragments show alignment.




Vo, 12. This differs from No. 10 which is taken

oo

.
4]

ype in the facet that more chlorite appears in the
matrix, the grains of quartz are more aggular-and limonite
occurs in greater amount. Fresh erystals of plagioclase
feldspar occur, with greater amounts of the indeterminable
substance before mentioned, and calcite‘oécurs in small quant-
jties in the grcocundmass.

llo. 25. The hand specimen is almost identically
the seme as lo. 10. The matrix is sericitic and fresh plag=-
ioclase feldspar appears. The material mentioned before
ase indeterminable/can in this case be determined as grains
of orthoclase altering to kaolin. One or two grains of epid-~
ote and tovrmsline occur with magnetite, some hematite and

QgceuyY
chlorite, Fragments alee of the igneous rock which, however,
in
are not wekl defined nor in large amounts as ,the rock of the
contact type.

No. 26. The matrix is more chloritie than lio. 25,
the grains of quartz are smaller, and of mote uniform character
and fresh grains of muscovite appear in long needle shaped forms
Magnetite also appears in the same needle-like forms end a
little hematite. Cne or two grains of epidote appear and a
piece of the glassy igneous rock as in No. 17,

Type C. SLATES. - No. 13 and 16.

No. 13 shows an argillaceous matrix composing al-
most the entire slide and very strongly impregnated with
jron. Through this matrix are scattered minute guertz zrains
which are very evenly distributed. Grains of unaltered magé
netite also tdccur scattered through the slide in moderate
amounte.

Ho. 16, differs from No. 13 in that the guartz

graine are larger, the iron stain is not so prominent, and




erystals of muscovite éan be distinguished. The hand sy

men is a dark reddis]} rock of fine texture with véins of a

dark green chlorite with quartz and specular iron running

Aoy pon = 4
through it.

3

ype D. PEYLLITES.-~ lNos, 1, 4b, and 5.

These rocks have been differentiated from the

m

slates on account of having the matrix composed of chlorite,
rather than of argillaceous material, The thin section shows
a metrix consisting of chlorite, and containing small angular
grains of quartz which show strain shadows and make up about
207 of the slide. Magnetite also occurs altering to hematite,
and in some instances the ksmmik® hematite may have been formed
directly as a secondary alteration product of the ferromagnes-
ium minerals. Tourmaline erystals occur and some pyrite.
The schistoée structure of these rocks is well developeds

No. 5. TYPICAL PHYLLITE. (photo) Outerop No. 5

= T gt oo
occurs in Tovey's Brook and is shown in photograph No. 8,

while a microphotograph of the phyllite is also given. Two
kinds of rock apprear in thés outerop. Firstly, & sandstone
the same as llo. 4b, and seconqr 8 phyllite which in the hand
specimen appears rather like & slate. The thin section shows
& sericitic and partially argiilaceous matrix through which are
scattered small quartz grains which compose about 20% of the
slide, together with small grains of magnetite and a little

muscovite. The schisgtosity of the roek is apparent.
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lo. 1. In the outerop this rock is penetrated in
various directions by veins and veinlets of pegmatite. The

section ic much like the type but some erystals of muscovite

D

very guch strained and partially altered to sericite occur,
together with Tourmaline erystals in moderate guantities and
some pyrite.

lJo. 4b. Thie rock forms the centre part of the
anticlinal fold at outerop No. 4. The shales in this outerop
are highly graphitic, due to the metamprphic effects upon the
bituminous constituents. The thin section is very much like
Nos 54 except that the matrix is almost entirely composed of
graphite and is penetrated by small veinlets of granularlquartz
and sericite.

Type E. CHEORITE SCHISTS: No. 2 and 6.

No. 2, (Photo;) This in the hand specimen shows
2 dark green 8oft rock with well marked cleavage, The thin
section shows a metrix almost entirely composed of chlorite and
sericite, occuring as an intimate mixture of fragments which are
drawn out, strained and twisted. In this matrix occur small
grains of gquartz of an angular character, together with grains
of magnetite altering to hematite, epidote grains, small tour-
maline orystale, and finelly some fragments of indeterminable
material, probably a decomposition product such as kaolin,
The schistose structure is so well developed that it can be
seen in the ®lide without the aid of a microscope.

¥o. 6. The thin section shows & matrix of sericite
and chlorite forming almost the erntire slide in which erystals
of museovite very much strained can be distinguished. The
roek is very much like Lo, 2 but the schistosity is not so

- . -~ TP YT T 3w - o
plainly developed. The grains of quartz very in size from about

.
0o

5 to .1 mm. end comprise some 20% or less of the slide.
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This is much the same proportion which is found in lo. 2,
Grains made up of decomposition products of the feldspar
occur with grains of magnetite, fragments of tuffaceous

material and others which &re indeterminable.

SERIES IT..IGNEQUS RQCKS

The igneous rock, though showing some slight var-
iations in different slides, is all of much the same general
composition, but shows differentiation in various directions,
the small differences in each slide being noted.

Type IGNEOUS. Nos. 8, 28, 7, 14, 15, 19, Z6a,

80, 30, 38, 33, &b, 41.

The rock is volemnic of basic composition having
both feldspars:- plagioclase (labradorite) as its chief
mineral, with some orthoclase. The ferromagnesium minerals
are either entirely altered to iron and other secondary
produets, as in FNo, 15, or are altered to a bastite~like
material while still retaining their crystal: outline, as in
No. 14, or again remain fairly fresh, as in No, 28, Areas
of secondary products suggesting olivine appear,which can
only be so deseribed because of their shape and associatiors,
as the actual material has been altered to & secondary aggreg-
ate of chlorite, calcite, ete. Io.serpentine, however,
apparently has been formed. Vesicles occur through the
rock which are filled sometimes with chlorite, sometimes with
epidote, or again with gecondary calcite and quartz. The
diabasic struecture of the roeck is well shown egpecially in
the cosarse sections’and in many slides the trachytie structure
is also well developed. The feldspars all show good crystal~
line boundries indicating their development before the ferr-

n a1 arati a
omagnesium minerals, probably due to @ supersaturation of a




? magma of almost eutectic composition, by feldepathie material,
followed by a state of surfusion and sudden consolidation.
The iron in the slides may be either magnetite or gpecular

| hematite, the _probability being that both ocecur to & certsin
extent. However, the abundance of hemstite in the ground-
mass, and the fact that some of the altered ferro-magnesiun
minerals are changed to red hematite in the centre, rather
point to the conclusfdn that the iron is hematite rather
than magnetite, and this view is strengthened by the fact
that none of the grains show the crystal shape of the Grigind
magnetite, The specular hematije pits opened up on
Biépy's Head in conjuetion with the same rock}also support
this ides. Therefore, in default of better proof,the iron
will be considered in this paper as specularite and red
hematite. The rock would be called on olivine basalt on its
purely mineralogical compcsitioQB but all the minerals are
80 much 8ltered that a hame based more upon the structure,
such as a porphyrite  will be surer though not so definite,
The rock is of intermediate” composition between the olivine
pyroxene andesites, 'and the basalts, and might be named in
either group, the  large proportion of feldspar tending
to place it with the andesites. On the other hand, the
diabasiec etructure, and the basiecity of the feldspar, to=-
gether with the faect that the fresh ferromagnesium miﬁerals
whieh do sppear are pyroxene, would place the rock in the
basalt group. The name which seems best to a;ply to and
deseribe the rock, taking into consideration the structure
the mineral composition, and the proportions of the constit=

uents, is & porphyritic olivine basalfl.
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No, 8. (Photo.) The section shows firetly th

igneous rock, second, a’'line of iron, epidote and calcite,
about .6 mm. wide; third, the epidote and caleite filling.
The igneous rock consists of larges phencerysts of feldspary
(labradorite) lying in a groundmess composed of smaller
feldspar, augite, and iron. The augite still shows high
interference colors, but is beginning to alter over to aggreg
ates of secondary products, and this slide ‘tog.e‘ther with 28
are the only two in whieh original crystals give any evidence
of the origin of these products. Large areas 8lso occutr
guite défferent in appearance from the augite, and these
appear to be derived from olivine. The iron shows beaut=
iful dendritic growth, and cavities occur filled sometimes
with caleite alone, sometimes by caleite, epidote and
secondary quartz,

No, 28, This section shows coarser structure
than the greater number of the specimens. The rock 1is of
very much the typical composition, but the phenocrysis of
augite are fresh angige definitely identified. The iron
occurs as specular hematite altering to the red oxide and to
limonite. One or two fragments of tuffaceous material
appear.

Yo. 7. This rock contains both feldsparslying in
a groundmass of smaller ocrystals of feldspar, and & mass of
iron oxide, Amygdules oecur filled with secondary chlorite
and epidote. This rock shows differentiation toward an olivim
free basalt or andesite; as no olivine is seen in the slide,

A frasment of sandstone like No. 23 is included in igneous

rock. .




lo. 14. {Photo.) The rock which is fairly typical
appears in the hand gpecimen as a fine grained compact rock of
a darkish purple color with small phenocrysts of feldspar whi
can be distinguished with the unaided eye. In the slide,
phenocrysts occur which show the bastite-like material probably

to be a secondary === alteration of the ferro-magnesium minerals

in which & mica-like substance predominates, possibly & s

-

hecles

L)

of hydro—mica,somewh&t.though not exactly,like serdcite.

The mineral although displaying characteristice most nearly
al1lied to those of bastite,shows jnterference colors which are
too high for true bastite.

No. 15. This is almost the same as lo. 14 but the

groundmass 18 very heavily charged with iron, making the slide
appear almost black under one nicol, some of the phenocrysts

appear as before to be altered to the bastite-l1ike material,
while others are altered to chlorite. In the bastite-like
phenocrystis calecipe often predominates over the mica content,

and points to the derivation from rerro-magnesiwm mineral rather
_,,....d"

than from the olivine.

—— " Jo. 19. The thin section differs from the type, in
that the bestite-like aggregates are wanting, but the small
grains of the aggregate derived from olivine are present.

No. 26a. This rock is glmost exactly the same as
No. 14. The feldspars occur as usual in two generations and
can be determined as labradorite. In the bastite=like phenocry-
sts, cddcite is more predominant in the secondary alteration

produect.




o, 29. Thie shows feldspar crystals altered to
gericite lying in a matrix of chlorite. The whole s
iparallel alignment and is different from any of the other sect~
‘ions. A1l the other minerals seem wanting except a few ery-
stals of epidote together with some specular hematite altering
to the red oxide. In the hand specimen the rock is very like
'No. 2, having the same green color and cleavage, but microscop-
je sections show this roeck to be of igneous origin, whilst Io.
2 is a sedimentary rock.
No. 20. (Photo) This section shows feldspar small
Iin size but not decomposed to any great extent. The large
| phenoeryste are apparently lacking. Large grains of iron ore
oceur, showing red stains in the centre surrounded by & blue
| black color given by the massive ore but agein altering on the
edges to red hematite and thus giving very good proof that the
iiron is specular hematite. Vesicles appear in this slide
| showing beautiful cehloritie f£i1ling, some being filled partially
by secondary guartz as well as = chlorite. The trachytie
structure is well developed.
| To. 32 ie the same as No. 14. Some phenoecrysts
' of orthoclase appear, with plagiocdase in two generations al=
tered with the development of sericite. Grains of a bastite=
like aggregate are presenj/but the areas derived from the olivimw
are wanting. Vesicles like those in No. 30 can also be seen.
No. 23. The Blide shows & coarse texture like To.
' 28 and the diabasic structure is especially well developed.
| A considerable amount of caleite and epidote has been developed
;as a secondary product. Some of the pyroxene crystals have

altered to calcite. Aggregates of epidote and calcite appeer,

| and- ehlorite in the interstitial spaces shows beautiful mark=-

| ings.
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'To. 85. The thin section shows coarse structure. o large

| phenocrysts of feldspar occur, ' . but the size of the smaller

!

icrystals is larger than usual. The alteration products of the

thos
| olivine are present but nJS:%:om the pyroxene. Grains of iron
:appear in considerable amount giving red oxide and limonite
ae alteration products, and some chlorite igs found in the ground-
.mass,
Fo. 41. BH. This rock comes from Bié?y's Head,
cand in the hand specimen 1is 1ike No. 14, though in this case
' penetrated by veins of calcite. The slide also shows & Tock
something like No. 14. large phenocrysts of feldspar &are,
however, wanting,‘and the rock is made for the most part of an
aggregate of small feldspar erystals, The same secondary aggreg
| ate occurs in this roek also, the grains having the appearance
1 of those derived from the pyroxene rather than those derived
. from the olivine, The veins which can be seen in the rock,
~are reproduced as veinlets on a small gseale in the slide, and
are Tilled with secondary calecite, and quartz, while somé cal;
cite is present and iron is scattered through the slide in

small grains.

...,..___--—_..—.-——-.u---————

These contacts, &8 #ill be seen from the slides, show no sharp

1ine of definition in the microscopic examination, — the
rocks occuring mixed together without any definite boun@ricss
In the field, however, the igneous mass gtands out in bold
relief from the sediments and the contact can easily be seele.
Very little contact effects are to be noted in these slides,
and this is probably due to the fact that the igneous mass Was

of volanic type, cooling guickly before contact phenomena had

time to develop.
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| Phe contact specimens may be divided into two types

@"‘/| . O .-:‘-

< \

-‘\ Qof which type A romsiste of contact between sediments and rock
,e( i (Egg;of a porphyritic and tuffaceous composition while in type
M et 7

;B. the contact occurs between sediments and & rock of glassy
%oharacter.

Type A. PORPHYRITIC & TUFFACEQOUS CORTACTS.
Nos. 9, 1l6a, 21, 24, 27, 31, 3lsa.

No., 9. The slide shows 8 contact between the igneous

' rock and & fine-grained rock of the phyilite c type (1like To. 5)e

The igneous rock is porphyritic and has & g?eundmess of iron

| 1ike No. 15 in part, while other parts show a gl@&ssy devitrified
H : mass almost like No. 17, Small fraggepts derived from olivine
k . appear in the matrix, but are not large in size, end are decom=-

\ | posed. Along the contact 1rop has separated out which is weather

E ~ing to hematlte and other areas have apparently segregated out
. enclosing some quartz grains. Spall vesicles occur which have
. been filled by secondary chlorite, and partimles of tuff are
f ( | sesttered through the whole section. The whole slide shows i
great differences in the various constituents composing it.
g No. 21. This section shows & roek, evidently & sand=
stone, with fragments of igneous metter 1ike that seen in No. 17
| mixed with it. The section, however, does not show much igneous
'\ roek, and forms a connecting link in & series between the sedimenti
those containing tuffaceous meterial, and the igneous mass,
¥o, 24. This is on the contact between the igneous
roek and the sandstone, The igneous roek is composed of feld-
E spar, partislly decomposed, butl in pleces showing well=defined

boundaries, baveno twinning and zopnal growth around the edges.

} (Photo). cecondary products ocour in small amounts, and the

|
}
|
1

groundmass itself 1s composed of feldspar and
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secondary iron for the most part, with some chlorite and
gulcité:> The sedimentary portion of the slide is composed
of sub-angular fragments of quartz and feldspar grains,
in & matrix conteining sericite, chlorite, tourmaline cry-
stals, sedondary quartz, epidote and caleite. The bound=-
aries between the igneous end the sedimentary rocks are farr-
ly sharply defined, but in some cases the quartz grains seem
to indent the Teldspars and the igneous rocks, which points
to the fact that the sandstone was mixed with the igenous
material while the latter was still soft. The various
fragments of igneous material show great differentiation .
%eo.« 27 This section shows a8 type of contact in
whieh the igneous part predominates, This portion being on
the whole like No. 14, but again ghowing variation in the
amount of iron in the groundmass, The sedimentary portion
is of the composition shown in No. 1. The actugl contact
shows slight evidences of contact action in that sericite
ig more prominently developed, but this effect only extende
over a band from .2 to .5 mm. wide. Veinlets of secondary
quartz traverse the sedimentary vortion of the slide.

No. 31. The thin section seems to be divided into three
distinet parts. Firstly, the igneous porfion which shows
up in fragments of porphyritic texture exhibiting consider=-
;ble difféfentiation, Fext appears & fine grained sediment-
ary rock like No. 1 apparently free from igneous fragments.
Thirdly, occurs a m%EEE;e of guartz graine, feldspar phen-
ocrysts, olivine, Spécularite. hematite, and chlorite frag-

ments, 211 mixed together.

e
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neous roeck in this specimen is in great
preponderance, and the gediment only shows in small amounts.

The igneous portion aggin exhibits greet differentiation

both in the coarseness of the orystals and in the amount
of iron in the groundmass. It is porphyritie in texture
and is like the rock shown in photo To. 24, while the sed-
imentary is like No. 2. The contact is of the usual typre,
the two rocks being mixed one with the other in small
fragments. Chlorite and secondary quartz appear, and some
fragments which seem to be an aggregate of gsecondary mineral.
The iron shows beautiful dendritic growth.

Type B. GLASSY CONTACTS Nos, 17 and 20.

These two sections are very mueh 1like each other, but
differ from the ordinary type of contact gpecimen in that
they shew & glessy, igneous phase jnstead of a porphyritic.

No. 17 shows 2 devitrified glass which has apparently
undergone the same action by vapours and gases with the
development of sericite,6 as have the porphyry specimens.
This glass occurs in close contact with & gedimentary rock
almost identical with Io. 13, and the whole slide is simil-
arly highly impregnated with red oxide of ironm, with faint
traces of limonite appearing in places. The flow structure
ig well shown in the rock, and the cediment oceurs in long

h&v(n leen
enclosed

drawn out pieces giving the appearance of
#hidk the rock was in motion,

Ko, 20: This rock, though like lo. 1V/is not so highly
charged with iron. The slide shows the same devitrified .
glass, carrying numerous grains of quartz, and having frag-
ments of tuffaceous material 1ying enclosed in 1%, The
game development of sericite appears as éhown in No, 17 &and

the same flow wtructure. Fragments occur composed of




* gericite, and large areas of specular
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segregated out, and are altering to
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hematite appear
the red oxide.
The contacts though of one general type, vizse, 81
intimete mixture of sedimentary and igneous matter, form a
series which ranges from sediments containing very little
igneous materiel to types of rock in which the igneous material

predominates to a large extent. The differentietion of the

—

¥ ! i . .
Mﬂﬁd&)\ , various igneous fragments in a single glide indicates their
tuffaceous origin, and the admixture of these fragments with

. . s
the sediments points to contempraneous deposition.

L SERIES 1V. GRANITES (WHIN SERIES)

g1ides B, ¢, D, E, F, G, H, K,
These specimens were taken from the granite intrusive
south of Salmon River, and show a regular sequence in the

grenulation of the roek &8 the contact is approached. Slide

Lﬁwmdﬁih* B, shows an acid granite of rather coarse texture. The com-
Pwﬁ*” position is quartz, orthbclase—feldspar, a little plagioclase,

| and muscovite, together #ith accessory teurmaline and zircom,
- secondary chloritic aggregates, sericite and limonite having
45, ? | been formed in the interstices of the graing. The rock has
been subjected to great strain, and the minerals all show

b . gtrain shadows, although granulation has not taken place in

» | tre specimen to any large extent.

81ides C and H exhibit & transition stage where the

. granite is still recognizable, but parts of the slide are S0

| granulated that it would be impossible to -= 1dentifly the

o | roek from slides made up only of such material. Slide H

' shows beauwtiful little tetrahedra and octahedra of original




magnetite which is altering &t the edges to red hematite.
The same slide shows most beautiful microscopic folding and
faulting in the feldspar crystals as seen in the photo.

The hand specimen H was taken from an outerop
on the northern side of Salmon River close to the contact,
but does not show the maximum effect of granulation; the
explangstion probably being that this portion of the mass was
in some wey protected from the most intense stresses.

s1ides D, E, and F, show a further stage in the
process, where the grains which are left are smaller in size,

are a.g-

and the perticn—sf—the—si®® which are completely granulated

form & largew proportion of the slide,

S1ides G and K taken from the edge of Salmon River
on the north side, exhibit the lest stage in the process,
where the rock has been entirely geanulated. The specimens
are taken from the fault contact and are so granulated &as to
be indeterminable by themselves, but studied in conjunction
with the other slides they can be clearly traced back to the

granite shown in Be

The discussion of the contact will be taken up

in Part 111.




DISCUSSION ALD CONCLUSICHE

4 consideration of the field relationship of the

igneous rock to the adjacent sediment teken in conjunction !

with the petrographic character of the slidesleads to two al-

AR G
L]

ternative theories of the origin of the igneous rock.

Firstly the mass mey be & flow of lava from a
golecano which has poured out its stream over the ad jssent
sediments while in course of deposition, 80 that the igneous
rock has been interbedded with them.

This theory is supported by the following facte.
In the field the mass has & long tongue like shape in the
area in question forming the south ward extrusion of a pyass
#hieh ie in all some 6 miles long and one mile wide in its
widest part . The rock in the hand specimens is of & very
fine grained texture. The slides show the trachytic struet-
ures and vesicular texture of an effusive flow , while the

glassy groundmass seen in some of the slides,and the drawing

out of the various constituents alsoc indicater a surface flow.
The second view of the case ig that the mass is
of a stock like character and hes intruded the sediments.

certain
UnderAconditions the trachytie structure and vesicular text-

ure would still be possiblg{and the lack of evidence of any

ST ——

contaect with the overlying or underl ying sediments ' upholds
+his theory rather than thet of an effusive flow. It is
of course possible that en actual contact between the igneous

mase and the underlying sedimentsmay occur but at no place
in the field could evidence of such & contact be found.

The differentiation of the magme showr  in the various slides
might mean thet several outflows of varying composition had
been extruded or again might merely indicate differentistion of

Jem) | '|




the same magms either in an outflow oT in & voleanic neck.

The lack of evidence of eny veriations of the mag=-
ma resmitimg in the field ,resulting in different outflows of
lava rather indicates that the miscroscope cections merely
gshow local variations in the same megma, &8 the igneous mass
is apparently of & perfemtly uriform character in its field

oceurance and no indications of any different streams of lava

occur. Again on the edge of the igneous mass at outcrop

Yo. 9 appear inclusions of sediment in the igneous rock as

shown in the photo. No. 12, and the line of springs along

the contact indicateﬁéruptiVe action and could be more easily

explained by the theory of an eruptive mass than an effusive

flow. The more coarsely erystalline structure exhibited

in Nos. 28 and 33, taken from the portion of the.mass more

remote from the contact might be explained as easily by one

theory as the other, on the ground that the interior part

of the mass would pnaturally cook more glowly then the edges

and thus enable the crystals to form more completely; or again

;the sections might exhibit merely loeal differentiation of

| the same magma. The glassy ground mass exhibited in some

of the slides could be easily explained if the mass was &

the qontact of the

'stock,as the specimens were taken from

| igneous rock end the SGEiment’where the former would have been
guickly chilled.
The decomposition of the feldspars}plivine,and

ferro-magnesium minerals point to the action of hot vapours

and geses rather than of cold cireulating waters,6as the prod=

i uwet resulting from the action of cold waters upoh  the

| orthoclase would be kaolin rather than sericiteland that from

olivine would be serpentine rather than chlorite. The large

gmount of decomposition which has teken place would favour the

2
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idea of prolonged action by the vapours and gases which would

in an effusive flow whieh would cool quickly.

be more likely to oceur in a stoek than A 4Again if the mass

was sn effusive flow interbedded with the seddment, some "indicat-
jons would be expected that the mass haed been subjected to the
seme processes of folding ee the ad jacent sediment, The mess

under these circumstances showld show evidences of faviting or

folding,none of whieh however appear. If on the other hand '

| o
the mass is a stock, it would form large body of sclid &and

resistant material ® relatibedly to which the softer sediments
might wekl have been folded and distorted without any material

effeect upon the igmeous rock itself.

The great similarity which the slide taken from
Bigby‘s Head bears to the other sections taken from the igneous

mese brings forward the possibility, or rather probabillt}

that the igneous material found in Bigby s Head was once connect-

ed in some way with the mass studied. The igneous rock on

| Biéby's Head might either have formed part of the seme outflow

and have been separated by erosion, or it may have been

 separakedERP another eruptive stock from the same parent magma.
' or again it might have been a continuation of the same stock

| without any\point of separation. This third view seems from

' the field relations to be the most probable. The ground, as

| will be seen from th#ﬁanoramic photograph slopes uniformly

|- %0 Biépy's He&d]and if the head itself had been composed of

| another stoek like mass it would most probable have appeared
$

as a separate small hill., If however, it was merely &n outlying

| part of the same ma#s as that studied}the apparently uniform

f glope from the centre to the edges would be easily accounted for.

Y
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hether the mass was an effusive flow or an erupt-

ive stock,the time ¢f extrusion or intrusion was apparently the
same as that of the deposition of the sediments. The contact

T

slides show an intimate mixture of tuffaceous and sedimentary

material with that of sediments,and the only explanation for
+his iz that the tuffacecus meteri&l WaS bYlown out 2t 2 tige
when the sediments were in course of formetion. The aren was

Y4teyr probabhly overlain by caerboniferous strate which are stil
i o o/

found in parts of the area, and possikle by even later strate
then these. The tuffoceous materiel itself is so like that

shown in the slides of the igneous mags that there cern be little

Fruts
S ~ | : ~ Sy B - SR .
doubt that it was derived part el uhe sSume RAGIE.

The most likely solutior seéemsi.to be that an igneot
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eruption oceurred in Devonian times whilé the sediments were

in ecourse of deposition,accomparied vy & lerge
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ous material. The upper parts of the mass were then removed

by the peneplain which culminated in tertiary times, and the

glacial action of the pleistocene, any overlying sediments being

also removed by these same agencies.

The result now apparent is either the remeing of
the effucive flow asccomparnying such section or is more PIrovabij

a lower portion of the actnal stock of the mase itsell.

o




he gediments themselves are Bgoepted €8 of Devonian

lege, =c Messrs. Tletcher 7 Faribsult in the Report 1686

gtate that fessil planis Were found together with some Pgiloph-

|described &as having beenl found ,failed to bring to

4 search in Tovey's Brook whexe thece plents were

B = Tz he 14
LETY axiy

s ' 3 - 19 £

fo&LiigaIAlx:ﬂ).fh‘w:-;" ~f the Devonisn age cf the sediments

lin these notes 18 based upon the Report guoted abo

VE

From & study of the outerops and relative positions of

:the sediments in this small area it is almost impossible 10

{*orm any ides of the original relationship in whiech the sed-

1ments were deposited. Howevey, from the highly micaceous

‘matrly together with the eccuqance of nmaltered feldspar, and :

ithe angular apnearance of the guartz the sediments probably

| had their origin at a poitt not very distaht frem the point

| of their present position. The origin of the gends which
| ™~ e B g

|
' have been transformed into sandstones or quartisto may well

| have been from the weathering of the granite intrusions ﬁ
I

-
|
|

southward, and this view 1is strengthened Dby the appearance of |
tourmaline in the sediments,which ean also be found in the
glides taken rrom the granite. These faects are by no means
conclusive,but favor this view of the case. On tfe other
hand, the present granite masses may not have heen laid bare
in Devonian times, but from the shattering effects shown in
the slides they were presumably intruded before the period

of folding which involved the Devonian qedlments. Whether

e i = i

they were, however, intruded long enough before that to have g

been laid bare and have furnished the material for the gsed iments

| themselves, it seems impossible to say.

) |
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he tuffaceous material contained in the sediments must

+ the sediments were forming

ited.

have been ejected at the time tha

and have been incorporated with them as they were depos

The sediments themselves have the appearance of Cont~-

iin ; i & ari
nental deposite,as no marine fossils have been found in them

:and in some beds plant remains have been found.
| The formation in this distriet may be possibly the same

Enoydart Formation mentioned by Dr. Ami in Yol. X11

%as the

iof the Geological Society of Amerieca. For this correlation
étkere ig no proof and the proposition is only put forward
tentatively.

anite slides show § saries in which the amount of

s the line of Salmon River is approa=

The gT

grahulation is increased &

|ched. The course of the river seems to follow the trace of

exactly, and on the northern

The

the fault though not absolutely

the river the Devonian sediments appeal.

35166 of
es are steeply tnt]ed and Ho. 4 outerop

%sediments themselv
tightly folded

411 the outerops in Tove
he geological structure see
folded so tightly

antieline with & fault erack in

ishows a Vvery
y's Brook appear to

|the centre.
:-;Ehave to same dlp and t
ia geries O of tight apticlinesand syn

ed by & +hrust fault from

ms to be

clines

gnd develop

| g tc hecome jgeclinal,
he mora brittle granite

a
the gouth which has involved %
A diagrem will besv

‘and granulated it.
jons of the structure though this diagrem 18 not intended to

cture to seale.

ghow theé gtru

+ {1lustrate +he condié=
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tecording to Var Hise("Treatise on Metamorphism, D 7407

low temperatures favor granu]a%ion and high temperatures TrecIy=
lstallization. 7 +this is so,the granite mass would have to have

4| been intrvded = long enough period of time before the deformation

movement began for the igneous “mass to have become ecold, for other-

'wise we would have redrystallizatdon appearing jnstead of granulat-
!

(ion. :
Again Van Hise(Treat1se on Metamorphism, P. 739. )

vg that "the less the pressure the more 1ikely is the deformation

5sadu
| to be accomplished by granrulation...... and that the pressure inerea- |
In the

mechanical action and other causes." s

1 ges with depth,

| fault in question great mechanical action has been developed and

et the rock has been granulated,which according to this theory

!
'F
wonld mean that the depth and other foctors were small, OT in

o~ &other gords, the mass was near the surface. This would be the

ecase had the granite area been laid bare to furnish the sands 28

pefore surmised. Thirdly, Ven Hise says thet "absence of water

jg favorable to granulation; presence of sater is favorable to

Now, if the igneous mass nad remained heated

l
|
|
ﬁ
l
|
!
1
{recrystalllzatlon
|

- |gnd was given | off vapour and waters, the rock in the region of the

‘Iault would be recrystallized rather than granulated.

}These vaews a1l favor the assumption that the granite had been

‘intruded 1ong before Devonian times and had in f£act furnished

the Devonian gediments +themselves.

|
|
|
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Conclusion.

\ summary of the noteé presents the following

features. in igneous mass of volanic type and basie composition
has appeared either as an effusive flow poured out upon
sediments of Devonian age, or as &n eruptive stock breaking
through these sediments. The igneous activity was gecompan=d
jed by volecanic ash and tuff of the same composition as the
mase itself. This tuff upon being blown out fell back upon
the sediments while they were in course of depomition and
was incorporated with them thus indicating that the extrusion
occurred contemporanecusly with the deposition of the sédimenﬁ
and is therefore of Devonian age. The field relationshipse
and sections.ate more in accordance with the view that the
mass is & stock rather than an effusive flow Fhough the
gecond explanation ig posseible.

sfter the eruption of the igneous mass the strata
underwent folding from forces acting from approxiﬁgtely
7. 50°8, end wexs folded into a series of anticlines and sync-

1ines which have their axes striking approximately N. 80°E.

and whlch have since been folded so tightly as t0 become

i1soclinal.

Finally it should be noted that a fault occurs
along the 1ine of Salmon River and the granite mass forming
+he ared direetly south of this river is very much granulated
the grenite stgelf outecropping on both sides of the river at

gpanks' Bridge,and no roecks of the whin ceries proper being

present.
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