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THE GEOLOGY OF THE WOODSTOCK AND MILLVILIE AREAS,
NEW BRUNSWICK

Doctor of Philosophy Thesis F.D.,Anderson

The Woodstock and Millville areas are in the continuation
of the New England Province of the Northern Appalachians. The
oldest exposed rocks are sedimentary and are presumed to be
Ordovician in age, Overlying these are Silurian sediments, which
contain the iron and manganese deposits of the Woodstock area.
The Ordovician and Silurian sediments indicate depodtion in an
unstable marine geosynclinal environment.

Granite and allied rocks intruded the Silurian and older
strata during the Devonian period. Resting unconformably on the
older rocks are flat-lying, coarse clastic, continental
sedimentary rocks of Pennsylvanian age,

The Silurian and older rocks were highly folded and contorted
as a result of compression from the southeast and a horizontal
couple along northeast-southwest lines - with the southeast side

moving southwestward.,

The last ice-sheet moved in over the areas from the northe

northwesgt.




GEOLOGY OF THE WOODSTOCK AND MILL AP ARWAS, NIW BRUNSWICK

PRODICTION

ipcetion

The Woodstock and Millville mep areas are in the west central
part of New Brumswick, about thirty-five mliles northwest of Frederictén,
The Millville area lies between latitudes 46°00' and 46°L5%, and
longitudes 672007 and 67°30, the Woodstock area lies immediately to the
west, betweesn latitudes L6500 and 46915', and longitude 67930' and the
International Border.

The combined map areas are about equally divided between the
counties of Carleton and York., They comprise an area of about 650 equare
miles,

The town of Woodstook 1s situated om tho west bank of the
St. John River, in the east sentrel part of the Weodstoolt area. The
village of Mllville is in the centrel part of the Millville area, on the
banks of the Northeest Braneh of the Nackawle River.

Agoespibility

ThOIWOOdltOOk and Millville areas are readily accessible by
motor road and reilway.

The Woodstoek area has by far the better road coverage. The
Trans-Carada Highway follows along the wast bank of the St. John River
the length of the area, The map area is also eut from east to west by
Highway Number 5, which Joins the towns of Woodstock and Houlton, Maine.
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Figure 1.

Index map showing the locations of the Woodstoek and Millville

areas,
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Several secondary roads lead off these mein highweys to the
setitlenents of the rich farming districts west of the St, John River,
The Canadian National Railways and the Canadian Pacific Railways have
reilroads oriss-crossing the area.

The Millville area 1s falrly well covered by a network of
roads, except in the northeast section of the map area. Highway 24,
between Fredericton and Hartland, rms through the village of Millville,
and cuts across the eastern half of the area in s northerly direction.
There are secondary roads leading from this highway to several small farming
communities, A good gravel road eoﬁnects Woodstock and Millville. The
Gibson Branch of the Canadian Pacifie Railways, from Fredericton to
Woodstook, traverses the area in an approximate east west direction.

The St. Johm River is perhaps the only water course in the
areas on which cances may be used without much difficulty in the open
season, Other streams, such as the Msdwmekeag, Nackewle, and Keswick
Rivers, are very swift in the spring at highwater, with a large mmber
of rapids, but in the mumer or dry season there is seldmm sufficient water
to make the use of a canoe possible, At the source of many of the streams
there 1s usually a chain of lakes or deadwaters, but the margins of these
bodies are invariably quite swempy and the use of a canoe is {mpracticalj
they are also relatively inaccessible and ecan be reached only by poor trails

or ¢ross-tountry traverse.
Fleld Work

The writer spent the summers of 1950, 1951, and 1952, mapping
the bedrock of the Woodstock and M{llville areas, while employed by the
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Geological Survey of Canads. During those years he was ably assisted in
the field by J.Ms Walroth, G. M. Mann, D. M. Morrison, L. E. Swayne,
J. I. MacDonald, M. F, Moors, R. J. Wallace, J. M. Patterson, J. N.
LyJ~P, Charette, and G. C. Jland,

The field mapping was done on aerial photographs, on a scale
of 4 inches to 1 mile. The information placed on the photographs.in the
field was then transferred, with propertional dividers and a sketehmaster,
to a base map, the scale of which was 2 inches to 1 mile, Final map scale is
1l inch to 1 nd.lo;‘

During the summer of 1951, in conjunction with & regular
mepping progrem, the lron and manganese deposits of the Wocdstock area
were mapped in detall on a scale of 1 inch to 200 feet, using a plane table
for the larger deposits, and pace compass method for the smaller deposits,
Other minersl deposits in the area were mapped using sither pace and compass
methods and aerial photographs or base mape compiled by the New Brunswick
Department of lands and Mines,

Erevious VWork

The earliest geological investigations in the areas was under~
taken by C. Jaekson in 1937. Jackson was followed by several others
including A« Gesner in 1842, J, Robb in 1849, C. H. Hitchsoek in 1862,
Hs Y, Hind 4n 1865, and C. Robb in 1866. In 187/ the ircn bearing rocks
of Carleton County were examined by B. W. Klls,

During the years between 1830 and 1883, geological exploratien
was carrled out by W. Broad and G. F. Mathew under the direction of L. W.
Bailey, Two maps on a scale of 1 inch to 4 miles and a report followed

the three years field work., Duing the time Broad, Matthews and Bailey
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were mapping the bedrock, R. Chalmers was busy studylng the surfece
geology of the reglon. Maps and reports of Chalmers findings were
published by the Geologicel Survey of Canada,

Upon eompletion of investigations by Broad, Matthews, Bailey,
and Chalmers, very little in the nature of geological explorations werse
undertaken until 1935. In that year, J. ¥. Caley surveyed the topographic
features and mapped the bedrock of a large part of Carleton County and
adjoining York County for the Geclogical Survey of Canada, In the course
of this mapning he covered an area of about 200 square miles, between
latitudes 46°00' and 46°30', and longitudes 67°15'wst to the International
Border. The results of this survey are containec on a map, on a scals of
1 inch to 2 miles, and in a memcir,
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Spneral
New Brumswick lies within the northeastern continuation of
the New Bngland Physiogrephic province of the Appalsehian Highlands.
The New England province includes the Green Mountsins of Vimmt., the
White Mountains of New Hampshire, and the Highlands of Maine., New Brunswick
has seversl physical subdivisions (ses Figure 1); Alcoek’ has indiosted
these subdivisions, and his desoriptions, in part, follow,

"New Brunswick falls naturally into four topographic divisions,
whose boundaries, however, in most places are not sharply defined, The
first, whieh be regarded as the main sxis of the provinge, is known
as the Central , an upland regien developed largely on resistant
granitic, voloanio, and metamerphic rocks, It trends mortheasterly through
the centrel part of the provinse and is made up of ridges and hills most
of which have flat summits, Its elevation varies oonsiderably dut most
of it has an average height of about 1000 feet,

To the northwest of the Central Highlande is a sesond dlvision,
which may be termed the Northerm Upland, It stands at an elevation of 800
to 1000 feet above sea-level and le develeoped on folded Palasomeie strata.
The upland presents a remarkably uniform, flat-topped surfzee whese
regularity is broken only by a fow peaks and ridges rising slightly above
the general level and valleys sush as those of the St. John and Restigouche,
which are deeply entrenched in it,

The third divisien, the Eastern Flain, lies to the esst of the -
Central Highlands and makes up almost one-half of the province, It is
a region of low relief, rarely more than 600 feet high, sloping gently to
the Gulf of 5b, lawrence. Its underlying rocks are mostly flat or gently
dipping Carboniferous sediments, '

The fourth division, termed the Southern Highlands, lies alamg

the Bay of Pundy., It is mainly an belt of ridges of whish the most
important is the flat-topped Caled ¥ountain belt of Albert, Kings,

01000k, F. J.1 The Appalashian Region; Beologleal and Econcmdo
Kinerals of Cansde, Geol, Surv., Canada, Eecon. Geol. Series Bo, 1, Chpt. 3,
Pp. 100-101 (1947).
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and 5t, Jolm eoumties, which reach a maximm elevation of 1350 feet
scutheast of Markhasville, Te the scuthwest in Charlette county, the
belt merges into the Cemtrul Highlands."

The Woodstook and Millville areas lie on the border between the
Northern Upland and the Central Highlands, .as & result of this the areas
present a very diversified topography. The topography of the areas reflect
largely the nature of the underlying bedrogk, Gently rolling farmland,
typloal of the Northern Upland in this region, has been develeped on the
easlly eroded slates in a large part of the Woodstook area west of the
S5t, Jolm River. The remainder of the areas is in the Central Highlands,
and i underlain by resistant sedimentary, mstamorphic, and igneous rocks,
and being heavily wooded forms a sharp sontrast to the gently rolling
farmland of the former district.

The boundary between the Nar therm Upland and the Central Highlands
in the Woodstock area, and also in most other areas, 1s obscursj roughly it
follows the contact between easily ercded Silurian rock and older more
reslstant strata,

The average elevation of the Ncrthern Upland in the Woodastoek
area is sbout 500 feet. The surface of the Upland in this ares is gently
rolling and when viewed from a distance presents a fairly regular horison,
and broken only by the occasional prominence of resistant rock., (see Pigures
3 and 4). The dralnage pattern appears to have been well established on
the upland surface Lefore glaclation} howcver, actlion has since disrupted
normal stream flow in several places, Uplift in fairly recert times has
resulted in the stream valleys bsing desply incised on the gently rolling
surface of the upland,

The Millville area and the southeastern part of the Woodstock



Figure 3., Panoramic view of the Woodstock area, looking north,
showing the deeply incised valley of the Medwmekeag
Rlver in the foreground, and Iron Ore and Moody Hills
in the left background, Iron Ore and Moody Hills are
the location of iron and manganese deposits,
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area may be eonsidered to be in the Central Highland subdivision, Because
of the largs differences in the lithology of the bedroclk underlying this
region thers is great diversity in physical features, Howsver, wham
viewed from a disteance the siyline is even and only rerely is there a knoll
of resistant rock above the general level ef the horison, There are large
expanses of gently undulating uplands bordering the valley of the 8t,
Jotm Biver and extending eastvard and northward to the valley of the
Keswick River, The Uplands are broken only ly the brosd wallay of the
Recktawde River, The wpland area is st an elevetion of about %500

Leot along the vallegyn of the major streams and rises to sbout 750 feet
in the interstresm areas,

The Naskawis River is developed on sasily eroded granitej the
sedimentary roeit bordering this grenite was metamorphwsed by the
fatrusion and is now mwh more resistant to eresiom than the surrounding
rosk (ses Pigures 6 and 7). As & result the metsmorphic rocks form
very prominent northeast trending ridges, whoee average slevatica is
about 730 feet, attaining at some points an elevation of over 1200
fost,

The land is rugged in the vorth-central and northesstern
parts of the Milliville area. Undtrly!ngthinpu@cfthomnha
mixture of intrusive, sedimentary, and extrusive rocks, It is a land
sharacterised by somiogl hills and narrow ridges, Between the hills
and ridges the ¢comtry is generally quite flat and often ocoupled by
peat bogs, swamps, muskeg, and deadwaters marking the heads of seversl
streama, Lakes are usually found where the valleys are narrow between

ridges, and also amidst groups of hills, Ioeal rellef aften exceods
&00 feoeot.,



Figure 4s View from Opk Mountain
loocking to the northeast, showing the
even skyline of the Woodstock area.

Figure 5. View from ridge one mile
east of Ayers lake, Hill in centre is
composed of volcanlec materdal.



Figure 6, Millville area, looking north from a ridge near Upper
Hainesville, Hill in middle distance is composed of metamorphosed
pre=Silurisn strata, Valley in left background is underlain by
Devonian granite,

Flgure 7, Millville area, looking north from a ridge east of Lower
Caverhill, Low ground in middle distance is underlain by pre-Silurisn
strata. Hills in background are composed of pre-5ilurian metamorphosed
rocks and are along the southeast contact of the Pinder<Keswlek
granite.
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The region within which the two arees under study are located may
be described as maturely dissected, ressurected, ocmplex moutain

BTGR,

Srelzage

The Woodstook and Millville aress lie sutirely within the
drainage basin of the M, Joln Rlver. |

Ths 88, Jsim River has s dreinage area of sbout 21,600
square miles; This extends over parts of northern Maine, adjasent parts
of Quebec, and a large part of western New Brunswiek, Of the total
dreinage ares about 65 per cmnt is in Cansda, and of this 5 per eaut,
11,250 square adles or a little over 50 per cent is in New Brunswicl,
The length of the St, John Biver from its source, at Little lake Seint
Jolm 4n Northern Maine, to its mouth et Saint Jobn, where it empties
into the Bay of Fundy, is sbout 420 miles. The total fall of the river
from Idttle Lake Saint John to tidewater at Predericton is 1,578 feet,
The river is at various stages of development aleng its courme, with
features of sarly to middle youth prominent along the upper reaches,
vhile festures of middle to lste youth are evident along the lower
part. The river has had a very complex history, the story of which
has yot to be unraveled,

Glagiation has not ehanged the gourse of the St., John River
$0 any great degres, Effects of glacial damming may be strikingly cbserved
at Grend Falls, where a falls of 75 feet has been formed as a result of
blogidng ef the forwer charmel and rerouting of the river. The Reverwing
Falls at Saint Jolm is also the result of bloeking of the former river
ghannel, goupled with the high tides of the Bay of Pmdy.,
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Figure 8. Looking south along the
east bank of the St., John River, four
miles above Woodstock, The St. Joln
River is visible in the centre back-
ground,

Figure 9. Meduwxnekeag River, 4 miles
above Woodstock,
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Where the St. John River flows across the Woodstock area
ite characteristics are those of late vouth. No flood plain has yet bsen
developed, and the river is just able to carry away the material supnlied
to it by its tributuries, Expowures of bedrock and rapids along this
part of the river indicste that a large part of the snergy of the river is
yot to be expended in downcutting,

Terraces m a praminent feature along the vallegy of the 8t. Johm
River, There are at least two sets, and indicatlions ¢an be seen of a third,
and poasibly a fourth, set of terraces along the river in the Woodstock
area, They may be readily seen at Grafton and in the vieinity of
Northampton on the esast side of the rivery and betwcen Woodstock end Ball
Creekt on the west side., These terraces and the falls that ocour along
the tributaries of the St, Johm in the area, may be taken as evidence of
uplift (or a lowering of bese level) of the region, |

The nost important tributary ef the 3%,John in the Woodstock
ares 18 the Meduxnekeag Rivery 4t has its souwrce in nearby Malne, and
eapties into the St. John at Woodstoeclkt, From its source to mouth the
diatance covered is about 40 miles.

The valley of the Meduxnekeag is deeply entrenched in the
rolling upland of the distrist and therefore forms a very noticeable
feature of the landscape. (see Pigures 3 and 9). In places the valley
walls are over 250 feet th river is genarally still in a youthful
stage with seversl rapids and two falls, The first falls is about 6 feet
high and is near the mouth of the yiver at Woodstoek, whers the water
flows over highly roohtmt graywackes and slates, The second is st
Jaskson Falls, sbout 10 milas from Weodstock, and at this place the river
cascades over highly contorted calearecus slates for a descent of about
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Figure 10, Falls on Gibson Millstream,
one-half mile below road from Woodsteck
to Kilmarnock Settlement., The rock are
inclined pre-Silurian greywacke and
slate,

Figure 11, Bull Lake in the east central
Millville area. The lLake is shallow,

and the bottom is covered with organie
material,
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20 feet in a distance of 200 feet. If we are jJustified in interpreting
these two falls™'nick points! they indicate at least two periods of
rejuvenstion of the region in comparatively recent times.

Other tributaries of the St, John River in the Woodstock area
appear to have had similar histories as that of the Meduxnekeag River.
Acker Brook, Gibson M{llstream, Bull Creek, and Hayes Brook, to name
but a few, have deeply inclsed wvalleys and two distinet falls or
cascade sections along their courses. (see Figure 10), The relative
reslist-nces t.o erosion of the bedroeck uwnderlying each of these streams
vary considerably, also the flow of water of each stream ls considerably
different; if such factors are taken into consideration, then the falls
on these sireams are at corresponding distences from their confluence
with the 3t, John River as are the falls on the Meduxnekeag River.

The main tributaries of the St. John River in the Millville
area are the Nackawlec and the Keswlck Rivers, Other streams are too
stmll te be of mwh consequence, except perhape the Mactaquac River
whose h_udwaters, consisting of large swamp sections, are located in
the southeastern part.

The histories of these tributaries appear to be much the
same as those of the Meduxnekeag, Gibson Millstream and others, but
do not have the narrow deep valleys that are so prominent with the
other streams, The position and the development of the Nackawic and
Keswick Rivers have been influenced te a great extent by the structure
and the nature of the underlying bedrock. Differences in the attitudes
and lithology of the bedrock are reflected in severel nlaces by the some-
what erratic courses of the Nackawlc and its tributaries. Although the

valleys are not very wide at any sestion along the upper parts of the
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Figure 12. Ayers lLake viewed from
a ridge one mile east of the Lake,

Figure 13. Deadwater on the lNortheast
Nackawic River 2 miles north of Taffy
Lake, . Hill in background is composed
of volcanic material.
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Nagitawic River they narrow considerably when pessing through resistant
rocks, such as are sncountered at the granite contact a few miles to the
north of Temperance Vale, The Northeast Nackawis is developed on an
intrusive mass of easily eroded granite, because of this the valley is
broad with gentle slopesj however the walle of the valley are steep, being
protected by the resistant metamerphesed rocks of the contact sone of the
sediments. In the lower part of the valley, between Pinder and the mouth
of the stream the Nackawic has out a narrow course inte the valley floeor,
Hore it is apparent that the river has been rejuvenated and hu cut down
as much as 50 feet into the granite umderlying the region,

The upper parts of the Nackawis and its branchee are dotted
with lskes, deadwaters, and waterfalls, the whole drainage pattemn of
the district having been disrupted by glaciation. (see Figures 11, 12 and 13),

Along the upper reaches of the Keswick River the walley 1s
at its widest, The eastern side of the wvalley is steep Dut the westermn
side generally has a much more gentle slepej towards the southwest, i.e.
towards the headwaters of the Northeast Naclawic River, thc slope of the
" land 1s practieally negligible, There is little interuption between the
two valley systems along the upper reaches, and it appears quite pessible
that they were formed by one preeglacial stream. At Barten, where the
Keswiok passes ever the contact between granite and metamorphosed sediments,
the valley of the river barrows considerably, Freom Barton south for several
miles the Keswick has cut a gorge, in places as wush as 100 feet deep,
through fluvieglacial material,

The headwaters of the Keswiek and its tributaries, are dotted
with deadwaters, water falls, lakes, and several swamps,
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There gre two importent swamps in the Millville ares in
view of thedr eponcmic potetial. These ere peat bogs, the largest is
perhape the tne near Taffy lake, north of Millville, The other is arownd
the headwaters of the Mactagquac River a few miles north of Lower Caverhill,
Neither of these peat bogs has been commerolslly expleited, slthough thelr
existence hes been lmown for several yoarll.

Baglation

The effects of glaciation are evident though not spectacular
in almost every part of the two areas under study, The reglion is covered
vithumﬂnotdritt,lMit!;a-MntimtodthattMsoihuhtm
Wprmtotthcnﬂml.

Measurements made on the glacial strise, the position or trend
of eskers, and other features of glagistion 4n the aress, indicate that
the ice moved over the regiom in a southeasterly direction, Several times
during the retreat of the glacier, the fromt wes more or less stationary,
at these times when shlatien and assumilation were balanced, meltwaters
deposited large thicinesses of sand and gravel in the valleys leading
away from the i1se front, It has been pestulated that for a short period

of time the i0e fromt was statisonary across the northarm part of the

101\-1-:1, Bet Burfase Geology shown on the FPredericton and Andover
.y

Quarter-Sheet Maps, New Brumswickj Ann, Rept. Part M, Vol, X11, Geol,
cmd" P 3‘!— a902)-

2
Stoobe, P. . and Aalund, H.s Soil Swrvey of the Woodstook area,
Ns Bej Depte of Agrioulture, Cenada, Pub. 747, Tesh. Dull, 43 (AMA4),
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Woodstock aresl, There are Lrregular mounds of gravel and siroular
depressions - some of whioh sre filled with water - about one mile north

of lower Wakefield, a short distance west of the 3t. John River; these
features were exsined by H. A« Lee of the Geologlcal Survey of Canada,

and he suggested them to be ice margin features. This lecale near Lower
Wakkefield represents part of the stationary ice freant that probably stretshed
in a east-west direction aercss the comtryside,

The terraces along the St, John River are composed of outwash
materials, The Keswick River has large thicinssses of sand and gravel
along the Barten~Hgyme section in the southeastern part of the Millville
map area, which are undoubtedly sutwash products. Several other streams
in the areas had their valleys ologged with outwash materials and ss a yeeult
the drainage was ddsrupted over the whole of the region,

Thres eskers were found in the country examined, all in the
Millville ares. The first was about L miles northuwest of the town of
Millville, and sbout 1l mile west of Cloverdale. The trend is southeasterly,
parellaling Highwey 24+ Throughout, its course is sinuwous and 1ts cross-
section semi~circular, With some variations its height and width are
about 3O feet and 100 feet, respectively.

The second esker is about 7 miles southeast of Millville and
about 1 mile north of lower Caverhill, at the headwaters of the Mastaquac,

1iee, H. A.j perscnal scmnmication
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This esker also has a sinuous southsasterly course of about L miles in
length. The height and width vary considerably, but on the averege it
is about 30 feet high and a 100 or so feat wide. The road southwest
from Staples Sottlmnf cut$ across the lower part.

A third, and etmparatively small esker was found in the south-
easternmost part of the area, about 1 mile west of Springfield., The trend
of this esler is northwest-southeast, parallel to the gourse of cother
glacial features in the area., Its course and cross-section are typleal.
The height is about 20 fest, width about 60 feet, and lemgth a little
leas than a mile, |

The first two eskers have been exploited for gravel, but because
of their location and the abundansce o¢f sand and gravel in the deposits of
outwash materials in the wvalleqys, only loecal use is made of its products,
The location and size of the third and last esker has mads even local use of
its materials wneconomieal,



GEVERAL GEOLOGY

Ssneral, atement

The eonsclidated rogis which wderlie the Hillville and
Woodstook areas belong, as far as oan be determined, to the Falasosols
ers, PFossils have served to date as Silurlan about half of the bedrosk
of the ¥Weodstoek area, Although no fossils were foumd in the sedimentary
rogks of the remainder of the ¢two areas, it has been generslly acoepted
by previous workers in the region that these rogks are Palagosmcdc and
pre-Silurian in age. Unsaaformably overlying both Stlurian and pre-
S{lurdian strata in the northerm parts of the areas are ocarse clastie sediments,
whish, because of their lithalogis similarity to rogks af imown age
immediately to the north, sre hare placed in ths Carbonifercus system,.

Intruding the pre-Silurian sediments are masees of granitie,
syenitic and gabbrois voeis whish appear te belong to the Devonian pertod,
Dykes and sills of diabase and diorite, alsc apperently Devonian in age,
intrude both the 3lurian and pre-Silurian strata.

Velsanic rocks have been formd in various localities in both
areas. The age of thess roocks is uncertain. They have besn mapped as
Devenien, Wut they may belong in part %0 the Carboniferouns era.

Several diffigulties are sncountered in the study of the
stratigyephy, thicikness, and other aspects ef the Silurisn and pre-Silurian
strata in the region., Balley, hm&,mtoufoum:

+ Wot Beport of Rxplorations and Surveys in Portiens of th
Countien of Gu-]..‘ea, Vistoria and Northwmberland, Mew Bronswiek) *
Arerual Beport Part G, Geol, Surv,., Canada, p. 13 (1885),
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uIn the study of the geclogy of the Mluriar distriet two main
difficulties are to be ocontended with, Of these, one arises from the alight
diversity in the nature of the rocis to be studied, which as a consequance,
present nearly the same aspect over wide areas, and the sesond, frcm the
profound disturbances whieh they have undergone, It is thus well-anigh
impossible to determine with anything like certainty, sither the order of
succession or the relative or total thiciness of the seweral subdivisions
of the system."

Although in this instance Bailey confined his remaris to the Silurian, it
clnboufdyuqidthatthwapplyoquﬂlytothopn—&ﬂm-un.

The beds and banks of the streams in the areas offer the best
epportunity for obtaining exposures of bedrosk, BEoad and rellroad euts
also occasicnally present good outeropsj but it is possible to travel for
miles along the streaxs and the traffio routes without encountering anmy
ocuterop, Except along the crest of the larger hills, roek exposures in the
interstream area are rare. Gonaldersbly less than ons pws cent of the
total land area wmder study is exposed bedrook,

The rosk neme greywaske as used in this disssrtation is éefined
as a dark coloured sedimentary rock, composed of sand grain sise angnlar
(In many places subrounded) fragments of quarts, feldspar, rook, and
minor amounts of other minerals in a wilty matrix, The feldspar sontent
of the roock is ecmmcnly over 10 per cent, Many of the thin sections
mnimdhnothomﬂiematn:ﬁcmnckoudoﬂmdhhtﬁjohnlu
i.¢. less than 10 per cent feldspar, and a large percentage of subrowmded
quarts fragments, and rock fregments, set in silty metrix,

The term argillite is used to identify "A thick bedded

1l
Pettijoln, F. J.1 Sedimentary Rocks) Harper & Brothers, New York
P 243 (1N8) ’ ’ y
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arglllacecus sedimentary roek without distingt slaty cleawage or fmeburo"l.

The rock name slate is applied to aphanitie sedimentary rosk " - having the
property of easy fissibility along planes independent of the origimal bedding,
whereby they can be parted into thin plates indistinguishable from
one another in lithological ehumtor'l.

Grit as ueed refers to an angular ecarse gruined sedimentary
rock, the grain sise belng about that of soarse sand, In soms occurrences
thorbckoouldhmapﬂydumﬁhduaﬁmmiuamtonlmru

greyvacke,

1l
Rice, C. M.1 Digtionary of Geslogical Terms; Edward Brothers, Ine
Ann Arbor, Miohigans (1949). T
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DESCRIPTIONS FORMATIONS
Ere-Silurisn

Distributiop. Pre-Silurian rocks underlie the greatestpart of
the Millville and Woodstook areas, At thelr western boundary these rocks
abut against Silurian sedimentsj the sontsct is roughly along a line drewn
diagonally across the Woodstodk area from the northeast corner to the south
central part. Esstward from the Silurian to the large granitic mass which
euts northeasterly aerces the Millville area, the areas mre underlain almost
entirely by pre-Silurian rocks,

A seoond falrly large area of pre-Silurian rooks is found in
the southeast corner of the Millville area. This section is bounded on
three sides by granite, Its relationship to other areas of pre-Silurian is
uncertain,

Other small areas of pre-Silurian rocks are roof pendants in the
various granitiec and syenitic massee of both areas, and inliers in the
S1{lurisn of the Woodstoek area,

In the north central part of the Millville area and in severel
places in the Woodstock area (notably near the somtact with the 3ilurdan),
the pre-3ilurian rocks have been eut by intermediate to basic intrusiens,
In the northern part of the Millville area and in the southern part of the
Woodstock area, the pre-~Silurian is associated with voloanic material of
wmneertain age.

The similarity of rock types and the scareity of outerop mads it
impossible to determine the stratigraphy or the thiekness of the pre-3ilurian
= if limits were to be placed on the thieckness of this rosk group they would |
be about 3000 feet minimm and 40,000 feet maximum,
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Figure 14, Pre~Silurien greywacke
above rallwey bridge at Woodstock,

The beds dip towards the observer, one
of the few places where the pre-Silurian
have low dips.

Figure 15, Pre~Silurian slate and
greywaeke belcw the falls on Gibson
Millstream shown on Figure 10, Another
locality where comparatively gently
dipring pre-Silurian strata was found,
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Lithology, Greywacke, slate and argillite comprise the bulk of
the exposed pre-Silurian sediments. Limestone, grit and conglomerate are
important locally, commeonly as lemticular bodies of not mors than 10 or 20
feoet in thickness and a few humdred feet in lemgth.

The greywacke is usually a grey-green, fine to medium-grained
rookj it is arranged in beds which range in thickness from a few inches to
several feet., OGraded bedding is common and reudily discernible. Microscopically
the greywacke is composed of quarts, feldsper, and a few rock fragments in
a silty fine-greined matrix. The quarts fragments, whieh make up to 75
per cent of the rosk, are angular to subrounded, and range in sime up to
1.3 om (see Figure 16).

Interbedded with the greywsske are the finer-grained slates and
argillites. These fine-greined sediments are in beds ranging from a fraction
of an ingh to several feet in thickness. The slates vary in eolour from
a light grey to dark green; and in seversl places, appear to have been a
varved clay. Exposures of the slate along the road between East Newbridge
and Centrel Waterville, in the western part of the Millville area are very
distinotly varved. The beds are alternately light grey and green, about
ane-quarter of an Inch thiek, and upon close examination show a grain gradatien.

The argiliites tend to be darker in color than the greywackes and
slates, They bresk with a conshoidal frasture,

The slates in the central part of the Millville area on Maple and
Howland ridges, are dark grey, sarbonacecus, and thin bedded, A few narrew
beds of argillite and greywacke were noted interbedded with these dark grey
slates,

Limestone, of excepticnal quality, was found about 1 mile west of
Central Waterville in the west half of the Millville area. The limestone is



Pigure 16, Greywacke, about 2 miles northeast of
Northampton, HNote fragments of feldspar near centre
of figure, Crossed nicols, X 26,

Figure 17, ‘'Spotted' slate, near road one mile
northwest of Upper Springfield, Crossed nicols, X 26,
The spot is that area of coarser-grained material in
the centre and lower right corner of the figure,
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assoeiated with slightly calcarecus slates and a narrow lenticular bed

of eonglomerate, The conglomsrate is not exposed at the surface but was
found in diamond drill cores in the course of the exploration ef the
limestone., Beds of limestens several inches thick, and associated with
calcerecus slates, were found on the east side of the Nackswio river near
the settlement of Norton Dale, These limestones have very limited extent
and are of a mush lowsr quality Vhan that of the Waterville deposit. Vo
obther beds of limestome or caleareous rook were found in the pre-3ilurian,
in these areas, The limestone will be discussed later in detail in the
seotion dealing with the Eeonomle Geclogy ef the areas,

Yotamerphisn: The pre-Silurian sediments have been metamorphosed
by the intrusion of the many bodiss of granite and syenite that are found
throughout the Millville and Woodstock aress, The contact metamorphies sons
is relatively narrow; usually less than one-quarter of a mile, The sone
eozprises th-, schist, homfels, and injected lit-par-lit granite, Small
areas of gnelss and schist are alse found within the boundaries of the
main intrusives as meneliths.

The composition of the gneiss is not uniform but the constitumnts
are essentially quarts, potash and plagioclase feldspars, biotite and
musoovite, and here and there garmmet and cordierite, The above mincrals are
arranged in alternate bands, wp to 2 inshes wide, rich in light and dark

conatituente.

IHOthAmulrcport. Dept. of Lands and Mines of the Province of
New Brimawick, pp. 39-40 (191065.
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The sehist is composed largely of small flakes of muscovite
and biotite with variable amounts of quartz and feldspar. The flakes
of mica are generslly not more than one-eighth of an inch across but larger
flakes, up to one~-half inch, were noted in the xencliths nesr Campbell
Settlement, in the western pert of the Millville area,

The affects of the granite intrusion on the pre-Silurien sediments
may be fairly well observed along the road between Campbell Settlement and
South Waterville, and about 1 mile north of the former, Generally, the sediments
display little, if any, eontact metamorphism beyond one~quarter of a mile of
the contact, |

'Spotted slates' are exposed in the eastern part of the Millville
area, along the road between lpper Springfield and Lower Caverhill, about
1 mile northwest of the first named plagce. The slate is within one-half
mile of the grenite and is probably the result of eontact metamorphism,

The slate is dark grey, fine-grained roak, weathering to light grey, with
emall black escloured evoid knots, one-elghth of an inch asress, seattered
throughout. Migroseopically, the rock is eomposed of mica, principally
mscovite, with smallsr smounts of biotite, quarts and chlorite, The 'knots'
eansist of concentrations of secondary miga and ghlorite, with rendom
orientation. (see Figure 17).

Green chloritic schists have been develaped from the slates and
argiliites pmbnbl;’ as a result of shearing, near the mouth of Acker brook
in the northeast eorner of the Woodstock area, along the Nackmelc river about
1 mile sbove Norton Dale in the sentrel M{llville area.

There are exposures of a mstamorphosed roek, for which no name is
here suggested, on a hill about cne and a half wiles northwest of the town
of Millville. Megaseopically, the rock is light grey, almost white,
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fine-grained, and rust stained., There is no evidencs of bedding or other
primary structures, The rock is severely shattered; it 1s difficult to
obtain a hand speaimen on which a moasrement of more than two inches

can be made. Microscopically, the rock is ecmpoesd largely of quarts and
kaolin, both in angular fragments, and set in a very fine-greined matrix,
or groundmass of quarts and sericite, The fragments measure about lomm
by 3 mm. The rock has the appearanee of having been rhyvlite flow bressia.
The age of the rosk is wnimown} becauvse of its metamorphic charmcter it is
ineluded in the pre-3ilurian,

Near Wickham in the southern Woodstook area, pre-Silurian thinly
bedded slates are heavily stained with manganese oxide, The slates also
contain a fair amount of iron as assays «f the roek gave the following ruultcl.

Irohessacneessersvanarsndsssnsnsacedsbds per cant

Mangensse,vecssrcncernsransnnsaners2.08 por gent

On a fresh surface the beds of slate are alternately light and dark
gresn. DBesause of the fine-grained nature ef the roek, it was not possible
to determine either the minerulogy or the disposition of the iron and
manganese, The writer believes the ircn and menganese are hydrothermal and
directly assooiated with the intrusion of a nearhy diorite mees. Thers is a
eoating of manganese cxide along the joints, and on the exposed surfaces of
the diorite, North and seuth, along the strike of the slates, the rocks are
typical pre-3ilurian grey-green slates,

Structure. The structure of all the rocks in the area will be discussed
later in the section dealing with Strustural Geclogy.

1 .
Assayed by J« T. Donald & Co, Itd., Montreal Quebec, for the Department
of Lands and Mines, Prederictim, Rew Brunswiek.
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Ordgin. The nature of the pre-Silurian sediments would suggest
that they wers derived from a non-granite terrane, The land supplying
the material was probably composed of dark coloured sedimcntary, metamorphic,
and basic igneous rocks. Because of the similarity of the pre-Silurian
rocks over large areas and the searcity of outerop, the writer was unable
to determine any lateral thickening or ecarsening of the sediments, so
sousequently the source of the pre-3ilurian rocks ocould not be located,

The Woodstock and Millville areas are located well within Sehuchert's
New Brunswick gomticnml, and Kay's Magog lhltz. The lithelogy of the
pre~=Silurian sediments does not occinolde with the type of rock that would
be expected to be fomnd witirin the boundaries of the above features. The
pre=3ilurian in the areas contain no voloenic matexial, this alome would take
it out of the Magog Belt as dafined by Kay, The greywacke, slates,and
argillites, do not agree with the type of sedimentation found on sush rising
and/or positive areas es geanticlines,

The lithology of the pre-Silurdan sediments would place its tesctonie
envircament in several of the different enviromments arrenged by Krumbein, Sloss,
and anpluB.

1
Sehuh-rtC.lOngnuﬂnlatthhemAppduhimgaulSoc.
mu, m. '0].- zl’ pi m 930).

2
Kay, M. 1 HNorth American Geosymelines; Geol, Sos, America, Mem, 48,
P 49 (951).

3
mm, W Cq, Slm, L. L. and hpplo., E. Cot smuﬂ

Tectonics and Sedimentary Environments) Am, Assoc. of Petrolewn Oeol., Bull,
Vol. 33, pp. 1859%-1890 (1%49).
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These possible tectonic envircments are as followst

1, Unstable shelf - fluvial-lacustrine-eolian,

2+ Intrscrstonic basin - Mrmriuul.

3. Geosynelinal ~ epimeritfe and infraneritic,

From the above information {t gould be postulated that the
pre=Silurian sediments were deposited in ome of the followlng placest

1, Unstable shelf of the New Brunswick geantisline,

2, Intrecratonic basin in the New Brunmdek gesnticline,

3. In a geosynaline » either the Sb. Lawrence geosynaline of

Sehaghert or the Nagog Belt of Kay,
If we follow Kxy's defindtiens of geowynalines, them because of the
sbsence of volsanics in the prewSilurisn streta then they must have been
deposited in a miogecayncling « sush a-misgeosynaline could have existed
along the northwest border of the New Brunswiok geanticline ( sssuming that
mmwmfumhwmuw.rum
of miles southeast from the position outline by Sehushert),

Ags« The pre-Silurian strata are the oldest imown rocks exposed
in the Woodstock and Millvills areas. As there were no fossils found in these
rooks a xore pregise determinstion of the age must be arrived at by soms
other mesns, Fossils, tentatively fdentified as Ordovietan graptolites,
found sbout 50 miles to the southwest of the areas appear to be in the same
14thologic belt as that of the pre-~Silurisn sediments of the areas wnder
study, L. W, Balley sssigned & Gembro-Silurian age to the balt of sadimentary

i
Bpineritic - marine enviroamuent less than 120 fest deep.
* Infraneritic ~ marine enviromment bstween 120 and 600 feet.

2
Bounot, A.1 U. 8. Geologicel Survey; perscnal eommmicaticn,
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Silurian rosks eonsist of sedimentary rocks that were dspesited at scme
time after the Precasbrian and before the Silurian, most probably during
the Ordovician perded,

Sllurdsn

Dimtribution, Siluwrian sediments underlie alightly more than half
of the Woodstock ares, HNHo sediments were identified as Silurian age east of
the sontact between the Silurian and the pre-Mlurian in either the Woodstook
or Millville areas,

The greatest part of the 3ilurian beds consist of slatesy these
are grey, grey-greea, red, or dark grey soler, The ecmposition reunges from |
arenaceous to highly caloareewes, ?gﬂ»‘g_ﬁigs
geoerelly not more than ome quarter ef an imsh thiek, g%ﬁ.«:tl,
slates ars sandstones, greywaticss, limestomse, conglomerates, and msnganiferous
iron fermatiem,

ki = wre-dlucian Gentatt. The catact between the Silwdan
and the pre-Silurian is not expossd, However, abrupt shanges in the lithelsgy
snd atiitudes of the rocks cecur in several places in distances af about 500
foat, it is here that the eontast has been plaeced,

Along the yoad one mile wast of Teeds Mill, the pre-Silurian rook
exposed 1o a highly indursted grey-green slate with interbedded greywackej
the strike of the bedding is about 105 degrees and the dip ¢s approximately
vertieal, About 2000 feet weet of this exposure are outerops af Silurian
type soft, thinly bedded dark grey calcarecus slate, with interbeds ef green
arensceous slate. The strike of thess rocks is about 25 degrees, Although

1
Bailey, L. W. ¢ op.oit, (1885),



Flgure 18, Pre-S5ilurian slate and
greywacke alonz the 3t. John River
south of Woodstock, A nose of an

anticline -« the plunge is about

45 degrees awvay from the observer.

Figure 19, Vertiecal view of steeply
dipping ecalearecus slates of Zone C
of the Silurian exposed at Oakville
(This figure is a close-up of the
nt;-ata in the area covered by Figure
29).
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the land between the Silurian and pre-Silurian rocks at this place

has been cleared there is no break in the eontowr of the land that would
indicate the presence of different underlyins rock types. However, east

of this locality the land is quite rugged and heevily wooded, and is
1Nl-suited for agrioulture) westwerd, farms and clesrings are numercus, the
caloareous rocks of the Silurian comtributing markedly to the fortility

of the soll, '

Breaks in the roek types similar to that described abeve are
to be found south from Teeds Mi1l, Along the read east from Debee,
outerops of pre~Silindan hard slate and greywacke are found within 500
feet of thinly bedded calcarecus slates of the 3ilurian, 3trikes ef the
bedding of the two rock types differ by about 60 degrees,

Near the railway tracke about ome-half mile east of Debec, thers
is 5 bed about 30 feet thick af grit and songlomerate. The conglomerate
eontains quarts, slate, greywmeke, arglliite, and cherty materdal in
saloarecus matrix, The quarts pebbles renge in sise up to 2 inches in
diameter, the slate pebhles measure as mueh as 2 ineches by 5 inches, With
the grit are beds of thinly bedded ¢z2lcareous slate, with & strike of about
35 degrees and a dip of about 90 degreesy the grit by graded bedding show
the tops to be to the west, The eonglomerate and grit were at or near the
base of the Silurian,

Silurian and pre-Silurisn rocks are exposed within 1000 fest of
eaoh other about 1 wile southeast of Debec; in this locality thers is also
a marked difference in the litholegy and attitude betwesn the two roek types.

In the bed of & small brook which flows northward to join the
Neduxnekesg river about ons mile west of Woodstock, there fs an exposurs
of Silurian slate. The slate is thinly bedded, dark grey, and calearecus.
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It is severely contorted and out by mxmerous caleite veins, The brook
valley follows, for sbout 2 miles, a marked break in the topography - gently
rolling farmland to the west and steep sloped, heavily wooded eountry to the
east, This break may be well observed in the aprhl photographs of the
region, and can be extended for about one mile northeasterly from the
Meciomelkesg river. The breek is interpreted as reflesting a fault following
the omtect betwsen the Silurisn and pre-Silurian systems.

North of Woodstoek the comtagt between the Silurian and pre-3ilurian
is aovered by younger sediments,
Sugesseion. The divisian of the Sﬂurhn in the Woodstock
ares is here made to define the limits of all occurrsnces of ferruginous
and/or meganiferous rocks, in doing this three distinct sones are recagnised,
The eontasta between the sones have not been observed, however, all genu

appesar o be oconformsble with one another., With the poasible Mpt.ian of
Zone A in gontact with the pre-3ilurian, these three zones may not have any
stratigraphic significanne, and may thus represent facies changes in one
stratigraphic horimen, DBecause ef folding and faulting within the Silurian
and general scarcity of euterop, mo esatisfactory estimates on the thigkness of
the system can be given. The three mones into which the Silurian is divided
are as follows:

¢ Dark grey caloarecus slates interbedded with buff weathering,
grey-green sandstones, arenaceons alates and greywaokes,

B Meinly grey-gresmn, grey, and green slates with interbedded
grey-green sandstonss, greywaokes, and, raraly, limestones,
mmwwmmtiummmd
red slate are also found in this sane.

A  Greywgreen slates, sandstones, and greywackes, with minor
limestones, grits and vonglomerctes,



O

Zana A. These rooks oceur aloog the contact with the pre-Silurian,
They, in part, form the base of the Silurian in the area, Conglomerates,
which are found at several horisons in this sons, contain pebbles of slate,
greywacke, and argillite, whieh closely resemble pre~3ilurian rock types.

The bulk of the material of this sone is grey-green slates.
Interbedded with the slates are grey-green sandstones and greywsckes.
Limestone beds, usually not more then a few inches thiek, are found inter-
bedded with the slates, Dark grey, somewhat calcareous slates are also’
fomd in this division, Grit and ecnglomerate also form a minor lithologlc
type of Zone A, and oocur in narrow lsnticular beds, not more than 30 feet
thiok, which are axposed over distances of not more than 200 feet. In no :‘
case did two sxposures of eonglomerate appesr to be on a similar stratigraphie
horison, and in no case did the eonglemerate rest on rocks that eould be
regarded as pre~Siluriam,

S&ans B, The lixits of this sone have been placed so as to ineclude
all ocourrences of manganiferous and ferruginous rocks in the area. It is
distinotly less calcareous than Zone A, but appsars to be sonformable with it.

The best exposures of the rocks of Zone B, are along the
Modwmekeag River and the Canadian Netional Railwey track, south and east
of Belleville. The rocks are generally grey-groen slates, with interbeds of
1light grey and green slates, not more than ene inch thick, The slates are
quite sandy and commonly greds {nto sandstone and greywacke, Limestone is
rares A bed of limestone, at least 3 feet thick, was noted on the scuth slepe
ef Moody Hill in association with iron formation.

Foaslls were tomdlh gray~green slates on the north bank of the
Mediwmekeag Biver about 1 mibe below the bridge st Belleville. These fossils were

1dentified as Monogreptus sp., of. M. glintonemsis (Fall), and indicate the

. J'Caloy, Jo Fut The Geology of the Woodstock area, Carleton and York
Counties, New Brunswick; Geol, Swurv., Canada, Mem. 198 p. 9 (1936).
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Possils wore also found in a conglomerate along the northern border
of the Woodstock ares, about three and a half miles north of the village of
Jacisonvilla, The conglemerate ocours in association with irom formation,
and is composed of pebbles and fregments of hematite, red and green slate,
shert, quarts, snd fossil msterial, beund in caloarecus osment. The fossil
material ves examined in the offices of the Palascntologlosl Division of the
Oeclogical Survey of Cynsda, and was identified as orineid stems and Favoeites
ssthlapdisne (Fought)) the latter indicates s Mlurimn age for the oontaining beds.

The iron and managanees-rich rocks In this sone imcluds red elates,
manganiferous hematite, and gremn slates, all of which on the weathered surface
are heavily eoated with black menganece oxide. The slates are all thinly
bedded, the beds ars usually not mors than ons-quarter of an ineh thick,

An occurrence of red slats with interbedded hematite was found on
the northwest slope of Ouk Meuntain in the southem part of the Woodstogk area,
The astunl extent of the ferruginous roeks is wnknown becsuse of the heavily
wooded charecter of the countryy however, exposures and the empoaitimaft&
soll show that it 1w at least 100 feet wide and 500 feet long, The hematite
is in bede sbout one foot thick and is quite fissile, The weathered surfaces
of the rooks are coated with & layer of manganese oxide, '

The hematite appears to be definiiely sedimentary and in no way
.nhtodtonurhyintmniwmhw Pre-Silurian strata are exposed in the
viednity but not i visihle eontact with the ferruginous roeks, Although
this ccourrenne of hematite may be of pre-Silurian sge its lithology is
similar to the ferruginous material of Zene B of the Silurian system and as
sush it could be an outlier of that Zons.
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Other iron and mengznese deposits in the area are described
later in the sestion dealing with evomomde geologys

Zoms Cy mﬁstdiﬁumofthemmmthctm is the
relatively more highly calcareous rocis of Zone C. They are sxposed in the
northwestern part of the area and are conformable with the rocks of
Zane B, They conxist largely of dark grey calcarsous alate, with
interbedded buff weathering grey-green sandstone, slats, and greywecke.
The bast exposures of the rocks of this some are along the Medwmelteag
Riyer,

ﬂudarkmmmmwrythinlybddsd.mw,
(sse Figure 19) and 'shot! with caloite veins, The sandstone, slate and
greywacke are interbedded with the dark grey slate, but appear in greater
and greater quantities them the dark gray alate as Zone B ie approsched.

Srigin. There ars no pebhles or fragments of grenite, mor
is there arkose in the S{lurisn strata of the Woodstosk aresj so it must
be assumed that these rociks were derived from s nonwgranite terrsne, The
source rook area for the Silurisn sediments was probably similar to that
which supplied the pre~3ilurian sedimeris, that is, scmposed of dark ooloured
sedimentary, mstamorphic, and basie igneeus roeks, As is the case of the
prow-3ilurisn strata no lateral coarsening or thickening of Slwrian rooks
oould be determined for ussin lecating the sowrce of the sediments,

uuumum,m,mwl.mmm
olassification, in determining the gqonditiens of deposition of the Mlurian
rooks, and the folleowing ervirarments of deposition are suggested,

1&1@4&:, We C. , Noes, L, L., and Dapples, E.: C.t ep.odt, (A%%9).
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1, Stable shelf - infraneritic

2, Unstable shelf - transitional, epineritic, infraneritic

3, Intracratonic « infraneritic

In view of the present knowledge of the Appalachians the
presencs of a stable shelf is remots, |

As mentioned previously the Weodstook and Millville areas lie
well within Schushert's New Brunswick geanticline and Kay's Magog Balt,
Ry moving the northwest border of the New Brumswick geanticline a few
tens of miles to the southeast, teetonic conditions of unstable shelf
and transitional, epineritic, and infraneritic enviromments could be
obtained along the border of the geanticline,

An imtracratonic basin with infraneritic euvirorment could
have existed within the New Brunswick geanticline, and thus provided the
envirommental eonditiens as indieated By the Silurian strata,

Valeanis rocks of Silurian age’, are exposed in the area
sdjoining the Woodstook area to the morth, Although there are ne wolsanie
rocks in the Silurian smystem of the Woodstosk area, the valeanis roeks may
be in the same horison and thus satisfy eonditicns of Kay's Magog Belt «
as far as the presence of voleanio rock 1s concernedy however, the Silurian
sediments here are nd.ogmynclmal rather than eugecsynclinal,

Deyonian

The bulk of the igneous roeks in the Woodstock and Millville area
has not been assigned to the Devaonian system. Though no proof eof a Devonlan
age of these roeks is found within these aress thedr si-ilarity?and psontinuity

lcllv, Jd« Fot op. alt, p. 10 (1936).
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with tocks of known Dewonian age in other areas are considered, by the
writer, to be reascnably adequate prcof of the Devonian age assigned.
' Extrusives

Voleanie rocks occur in the southern part of the Weodstock area
near Oak Mountainj end in the north central part of the Millville area. There
is also a small area of basie wolcanic rock exposed in the latter area, about
one and a half miles south of Norton Dale.

The volecanie rook near Osk Mountain is a dark green, fine-grained
andesitej it cccurs in messive, porphyritiec, and amygdsloidal facies. Amygdules
and a suggestion of flow banding in an exposure along the road sbout one-~half
mile east of Oak, indicate the volcanic origin of the rock. The amygdules
are typloally ovoid, about 6 mm long, and are composed of caloite. FPhenoerysts,
where visible to the naked «ye, appear to be either rectangular orystals of
a white feldspar or a dark brownish-green mineral,

Under the mieroscope the rock 1s seen to be composed usually of
phencorysts of soda-rich plagioclase feldspar, in a felty, pllotaxitic
textured groundmass of feldsper laths of eomposition of about An35, and a
highly altered ferromagnesian mineral, Thers are exposures of a light grey
fine~grained rcck on the eastern slope of Oak Mountain, e¢ontaining phenoerysts
of a pyroxene (identified as augite), and a highly altered plagioclase
feldspar, These phenocrysts are set in a eryptosrystalline groundmass
which is now white mica, chlerite, magnetite., In same thin sections there
is a relisc pilotaxitiec texture; this rock msy at one time have been either
an andesite or basalt.

The age of these wolcanies is not definitely known., In the bed
of Pokomoonshine brook, on the west side of Oak Mountain, the eontact
between S8ilurian rocks and what appears to be amygdaloidal andesite was
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desordbed by Bailay as follows':

" . there are, in the valley of the brook referred to,

(Pokomoonshine brook), ledges of a very hard greenish-

greoy vesicular roek, gontaining dari~brown prismatie

orystals of augite, as well as beds of white weathering

felspethis quartsitej these being in turn overlapped

by the ribboned calearecus alates which here represent

the lurian systea,"

The writer vas unable to locate,@xposure deseribed by Bailey, It would

appear that these voleanies are pro-Sﬂ.uﬁan, partly from Balley's deseriptiom,
and partly becauss the outerops of andesite are flanked by (though not

in visible eontect with) pre-3ilurian sediments,

Basie extrusive ro¢ies are mxpesed in the north central part
of the Millville ares, and are beth andesites and basalts of messive,
porphyritie, and smygdaloidal fagles. (see Figures 20 and 21), The rocks
are generally dark green, fine-greined, with rectangular phencorysts of
white feldspar. Amygdules, where found, are composed of white to light
pink calcite. Bedding or banding was absent in all exposures examined Wy
the writer.,

Miercecopically the rock was seen to be holoorystalline, varying
in texture from pilstaxitic, felty to traeiytis. The feldsper was plagioclase,
varying in eomposition from Any g %o An55' The ferromagnesian minersl, where
it oculd be observed, is found to be bassltie hornblends, and is usually
altered to shlorite, Magnetite is fairly abundant,

The age of these voleanic roels is wncertain. There is evidencs
that they are, in part, late 3ilurian or early Dewonian, In the adjoining
ares to the morth there are exposures of conglomerate eovered eonformably
by sandy slate. The ecnglomernte sontains pebbles of an amygdaloldal andesite,

whieh appears to be related to the voleanies of the Millvills ares. The sandy

l&ilv, L. Wt op. eit, Pe 17 0-885).
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slate cantains fossils which have been placed in the Devonian. No pebbles
of igneous rocks have been fournd in the conglemerates of the Silurian er
pre=3ilurian in the reglon, Hence, it would appear that these volcanie
roocks are late Silurian or early Devonian in age.

Lying horisontally on the wolcanic rooks in the mortherm part
of the Millville area are ¢oarss alastic sediments of Carboniferous age;
the material for these sediments was derived in part from the underlying
extrusive rocks, Elsewhere in Eew Brunswisk where this association hss

eccurred, it has been showun that the wolsande rocks :n':\fcubonlrcm

ls.l »

There are two exposures of a dark green rock along the road
about cne and a half miles south of Horton Dale in the central part of the
Miliville area: The rock is quite soft and fine-grained, and contains some
axygdules and phemoorysts. The ssygdules are oomposed of caleite, snd are
about 5 mm acrossj the phenscrysts are af white feldspar, roughly rectargular
in outline, and rarely over 3 or 4 mm long, Under the micruscope the rock
was too highly altered to allow the identification of the original mineral
sonstituents) alteration products include shlorite, magnetite, antigorite,
and serdcite, The texture appears to have been pilotaxitic, The rock was
probably an andesite or basalt., The age of the rock is unimown} however,
because of its lithology &t has besn included here with the Devonian, but
might wall be pre~Silurian,

Intrusives
The relationships between the varicus types of intrusive rocke are

wknown, It is possible that they may all belong to the same peried of ignecus

b
Muller, J. E.t Geology and Coal Deposits of the Minto and Chipman
Aress, New Brunswick; Geol. Surv,, Canada, Memoir 260, p, 11 (1951),
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activity, They will be deelt with in the order of their areal 1mport.an¢e-.

GRANITE, GRANCDIORITE, SYENITE. The acddic intrusive rooks that
oceur in the Millville and Woodstock areas are either part of, or pelated to
the great granite batholith that cuts diagonally across central New Brunswiock
from southwest to northoast.‘ In order to faeilitate the study of these rocks
the min granite mass and the related stocks have been given names acoording
- %o their position in the areas under study as follows (see Pigure 30 Page 79 ):

1. Pinder-Keswliok

2, Springfield

3. Oak Mountain

Le Abson

Pinder~Kesylek., The Pinder-Keswlck granite underlies about 25
per cent of the Millville area. It is irregularly elongate from 2 to 6
miles wide, and cuts diagonally across the eastern half of the area, from
nsar Cullerton and Pinder in the southwest to the headwaters of the Keswlck
river in the northeast. This granite mass is s tongue of the central New
Wﬂk batholith that wderlies about half of the adjoining area to the
south,

Over most of its areal extent the Pinder-Keswick granite oceupies a
low belt along whish flow parts of the major streams (Nackawlc and Keswiok Rivers).
The adjacent highlende are occupled by other rock types. It is only in the
northeast corner of the srea that the granmite underlies the higher points of
ground, DBeocause the granite has been deeply weathered it 1s difficult teo
obtain a fresh piece for study. The stream beds are normally the only places
vhere relatively fresh rook may be fomd, About ene mile to the northwest
of Temperance Vale in the south central part of the ares, erosion has not
removed the relatively soft, deeply weathered granite to any extent, consequently
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this has led to parts of it being mapped as a separate unit under

' resomposed granite'y the dissusslem of which will appear later. The
mlygp]iurdyhmbtlngwofthamitomssu in the areas is found
in the recomposed granite nortbwest of Temperence Vale,

The Pinder-Keswliek granite ranges in colour from light grey
to pink, and in grein sise from medium to Goarse; it is in part porphyritie.
Within the bowmdaries of the intrusive the minerals present are essentially
the same, but their relative proportions differ in different parts of the
granite 3ass. Minerals present in almost all of the specimens examined are
quarts, orthoelase, microcline, perthite, plagicolase feldapar from An5 to
Anps, sireop, and ecmmomly sphene, ehlorite and magnetite. One or more ef
biotite, hormblende, and mmscovite, were also identified in the spesimens,
(see Figure 23),

The bulk of the rogk of this intrusive is a biotite granite,
coarse~grained, and gensrally pink ecloured, Quarts, feldspar and bistits
are readily wvisible to the naked eyes. Misressopically, the rock was seen
to be hypidiomerphic granular., FPlaglodlase feldspar was generally soned,
In many places, the roek has been altered, the feldspars are gll clouded with
seriaite and kaelin, and the bilotite is replaced by ehlorite and magnetite,

A biotite granite exposed in the bed of the Nackawic River near
the Mghway bridge at Cullerton eontains phenocrysts up to 2 inches long ef
pnk potash feldspar. Forphyritie bictite granite wes also found near the
Kemidok River above Barton,

Specimens of the intrusive taken from the northertmost exposures
in the area show that the roel there has the composition of a granodiorite.
There has besn a oonsiderable increase in soned plagicclase, biotite, and
hornblende, with z sorresponding decrease in quarts and potash feldsper,



Figure 22, Biotite granite; in railway cut about
$ mile north of Barton. Crossed nicols,
magnification X 26,

Figure 23, Diabase sill in pre-Silurian sediments,
exposed on the road about 2 mlles eazst of East
lewbridge., Crossed nicols, magnification X 26,
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Sprinafield. The Springfidld grenite, exposed in the extreas
southeast part of the Millville area, is essentially part of the Pinder-
Kewvick granite, In fact, two bodies are jolned in the adjoining ares
to the south, It is therefore part of the centrsl New Brunswick granite
batholdith,

The Springfield granite Ls well exposed near the settlement of
Springfield, the Mactaquae River, and along the highway in the vicinity
of Brewer M1, Although similar in composition S0 the Pinder-Keswiek
grenite, the writer did not find amy exposures of the Springfisld
grenite in which the rock was porpigritie or oontained hormblends. The
Springfield grenite eomtain either mweovite or Mlotite, snd non-porphyritis.
Neither inclusions nor xencliths were found in any of the exposures exmmined,

Osk Mountadn. Rxposures of granits and allied rocks were found
in the viainity of Cak Mowumtain in the southern part of the Woodstoek ares,
The intrusive has an areal externt of about 18 square miles, of whieh about
8 square miles is in the Woodstock area.

There is a2 eonsidersbls diversity of rock types within the boundaries
of the intrusive, and it may well be that there has been more than ons
intrusion, but dus to the lack of exposures, this posaibility eould not be
explered further.

The rock exposed on the elopes of Oak Mountain has a composition
near that of a quarts diorite. Quarts makes up less than 10 per esnt of
the rock. Pyroxene, identified ss aegerine-augite, forme about 10 per cent,
and the remainder of the rock 1s taken up by plagloclase feldspar which has
been too highly altered for identification, magnetite, some pyrite and
shlorite. Northward from Oak Mowntain the rocks exposed become more asidiej
with grenoplyric facies near the eentral and northermn parts, where exposed along
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the road between Fleminrton and 9peerville, The whole of the intrusive
appears to have been highly altered. Neithor bictite nor muscovite wes
recognised, shreds of hornblends and relic structurss of the same minerel
were foamd here and there in some of the thin sections examined, Generally
the feldspars were too highly altered to permit their determination,

Hetsmorphism of the host rock has been relatively low, Spsaimens
of greywvacks and slate xemoliths talez from an exposure ilmmedately south
of the road between Flemington and Speervills, about one and a half miles
frem the former place, show no new minerals resulting from the intrusion
of the magma. The contasts between the Meneliths and the granite are
sharp,

There is no xineraligation of any significaniie that ean be shown
to be associated with the intmsion of the Oak Mountain stock, A reported
ococurrence of gold was made seversl years ago on the northeast slope of
Cak Mountain, However, the relation of this reported ococurrencs and the
stoock is wninown. The gold occurrense will be desoribed later, in the
sestion dealing with the Esonomie Geology,

Qdbson, The Gibsen granite mass underlies about 6 square miles
of the sastern part of the Woodstook area, sbout 4 miles southeest of the
town of Woodstoek, The Gibson granite is probebly a stoek of the central
New Brunswiek batholith,

The grenite is best exposed along the banks of Gibson Millstream,
where it forme the walls of gorges up to 75 fect high, Along this streea
the rosk is light to dark pink, ecarse~grained, hornblends grenits, In this
section the feldsparswers seen to be all highly altered and the hornblende
almost entirely changed to shlorite.

Adong the 5t. Jon Biver, the granite gontains mumerous xenoliths,
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and is also highly altered, and cut here and there by dlabage dykes,
Cordierite has been foumd forming up to 1O per cent of the rock. The
ferromagnesian mnerals in the rock are generally so highly altered that
thelr original identities are obscured.

In the northern scetion of the stock, the composition of the
rock is different. The amount of quarts has decreased in some cases to
suweh an extent that it was considered an secsssory rathsr than an essential
constituent of the roek, In other exposures theve is & maried increase in the
amount of ferromagnesian minerals, and the quantity of potash feldsper has
decreased, Foek types were found whose ecmposition would place them in the
syenite and granodiorite classes. Ko feldspathoids were noted in any of
the thin sectices exeminod, The feldspare and the ferrcmagnesian minercls
in the northern section of the stock, as in other parts of the mass, were
all highly altered, in fact, so much so that thelr ldentification in aoet
instances was imposeible, ‘

The Gibscn stock is wniqus in that all of the base metal deposits
found in the Woodstoek aree appear to be genetically related to it. Aroumd
the parimeter of the stock and in a reof pendant within the mein grenite
body, are eopner, lead and sinc sulphide deposits, The more important of these
deposits are described later in the sectiom dealing with the Easoncmic
Geology of the areas under study.

ABBRO. Intrusive bodies of diorite,
quarts diortie, and gabbro ware found in the north sentral part of the
MAlville aree and in the vicinity of the eontact between the Silurian

and the pre-Silurian in the Woodstock area, In some casss the geologicel
map shows large areas to be underlain by basic intrusive rock, in partieular,
that ares about 6 miles northesst of ¥illwille, This part i{s underlain by



. Figure 24, Gabbro, one mile northwest of Colter Lake.
Note subophitie texture and the basal section of
amphibole to the right of centre in the figure,
Crossed nicols, X 26.

Figure 25, Diorite, one mile southwest of Colter Lake.
Feldspar are largely twinned, and appear white or grey
in the figure, the remainder is highly altered
ferromagnesians. Crossed nicols, X 26,
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several intrusive bodies of basic rock, their extrusive equivalents, and
sedimentary rock of an earlier or similar age. Because of their small

areal extent, the extrusive and sedimentary rocks could not be satlsfacterily
mapped as individual units,

The basic intrusive rooks in the northern sestion of the
Mi11ville area range in eemposition from & quartz diorite (here and t'.hom
approashing a granodiorite with up to 20 per cent quarts) to gabbro. They
are generslly mediumms-grained, but bath_coarn and fine-grained phases were
noted, The roeks were aquigranular and several specimens displayed ophitie
to sub~ophitic textures ( ses Figure 2,). Colour varies to a considerable
extent; in the vieinity of Ayers Lake and Indian Lake the rock is usually
reddish from iron oxide staing in the viginity of Colter lake region the
rock is free from the iron oxide stain and is light %o dark-green in
golour,

In thin-sections of the diorite, quarts diorite, and gabbro,
the feldspars were found to be of the plagloclase varlety and were quite
fresh, Compositions of the feldspars varied betwsen Anls and kn65. Forro-
magnesian minerals were considersbly more altered than the feldspars;
however, those debermined in the specimens examined ineluded augite,
basaltic hornblende and possibly diallage and hypersthene (see Figure 25),
Potash feldspar was found in some of the soecimens taken from near Ayers Lake.
Other minerals identified were msgnetite, chlorite antigorite, and
apatite,

There is a amall area underlain hy diorite about 3 miles west of

Millville. It is a daric green, medium to eoarse-grained rock, composed of

a highly altered plagiocclase feldspar, a pyrexens that is probsbly plgeonite,
ghlorite and magnetite,
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There i3 a dark green, medium to e¢oarse grained strustureless
rock exposed in the southern part of the Woodstook area near Wickham, a
fow miles west of Speervills. The rock has been highly altsered and its
original mineral composition is obegured, Relie strustures indicate that
a large proportion of the rock was once composed of plagioclase feldsper
mgfcrrmgneuian mineral., It 1s possible that this rosk is or was either
a diorite or gabbre,

Inmediately south of the town of Weodstook along the St, John
River and in a railway out just south of the town limits, there are exposures
of a dark grey-green rock., Here again the rock is too highly altered to
persdit mieroscoplc identification ef the original minerals, The general
ugnioopdc appearance and the presence of gertain reliec structures in thin
sections suggest that the rocks are of a basic composition near to that of
a diorite or gabbro.

One mile north and two miles north of the town of Woodstock are
two small areas of a dark green, medium to fine~grained rock whose
composition would place it in the diorite elass., Megascopically, the rock
was seen to contain smygdules filled with white and pink caloite. lighter
green ovoid "blotohes!, up to 18 inches acrvss, were noted in several outerops
of the rock. The 'bletches' appear to have slightly more feldspar and te be
finer greined than the main body of rock, The ovolds mxy be partially
digested fragments of the chilled border. Angular fragments similar in
eomposition to thot of the surrounding roeck were ecamon, and it is possible
that the roocks in this seetion north of Woodstock represent either an

andesite flow breceia, or a eontact brescia of an intrusive dioritic mass.
A silver deposit worked in the latter part of the last cemtury
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by the R, K. Britton Mining Company, is located about one mile north
of these basic rooks. It seems possible that the two are genetically
related, The silver deposit will be desoribed in the section dealing with
the Eeonomic Geology of the ;Ml-

DIABASE. Imtruding the pre~Carboniferous rocks in the Millville
and Woodstock areas, are numerous sills and dykes of diabase. Ranging in
width fram 5 to about 50 IM, these disbase intrusives are most comonly
found as sills cutting the pre-3ilurian sedimenta of the Western pu-t of
the Millville area, and along the 3t, John River in the Woodstock area. A
diabase dyke was found intruding the Silurian on the northem slope of
Moody Hill, about 4 miles »mrﬂ:nat of Woodstock, 4 sill nt diabase,
about 20 feet wide was found in contact with Jilurian rocks about 2 miles
northwest of Oreen lake in the western part of the Woodstock area. Disbase
dykes were also found cutting dhe Gibson granite stock, |

The diabase is gensrally a dark green rock, fine-, medium-,
and ocoasionally coarse~grained., The sills and dykes are typically fine
grained at the contacts and medium~ to eoaru-gr_aimd in the aentre.
Mioroscopieally, the rock was seen to be invariably ophitic to subophitic
in texture (see Migure 23, page 50 ). The feldspar, which was plagicclase,
usually had a ¢omposition of about Anss. The most common ferromagnesian
mineral was pigeonitej other pyroxenes present in most of the thin sections
sxamined ineluded hypersthens and diopside. Magnetite wes always present,
in quantities ranging from 1 to over 10 per ocent,

In two of the thin secticons examined the feldspar had been albitismed
and the ferromagnesian mincrel altered or replaced by ehlorite and magnetite,

The astual length of any ane af these bodies has not been established}
howsver, immediately south of Bull Lake, in the Millville area, a diabase sill
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was followed for over one-half miles Several of the sillas are
undoubtedly lomger than this.

AGE OF THE INTRUSIVRSe The granites are belisved o be Devonisn
in age, because of their similerity to snd continuity with Devenian rocks
of osher areass In seuthwestern New Brumswick and im adjoining parts ef
Maine, the Perry formation, whose Late Devonian age has beem established
from its plant remains, rests wnosnformebly on granite, sud granive pedbles
are found in its conglomerate m-". In the Millville anéd Woodstoak areas
the grenite intrudes pre-5llurisn rooks and pebbles of the granite are
ebundant in the Cerboniferous songlomerates of the areas The granite has
also been found intruding sedimentery roecks of Silurisx ngoa. I8 therefore
appears falrly certain that the mnnu. of the areas under study are either
ﬁrly. ludh. or Late Devonian in age.

" The relationships betwesn the granites sad the more basio goarts

diorite, dlorites, and gabbros, is unioown. PBecanse such suites of roaks
are common snd closely associated in tm lnd'np.u in other areas, it appears
logiecal that all these recks belong %o the Devonien period. If the voleanie mok‘
in the northern part of the Millville are Late-Silurisn or Barly-Dewzim in
age, as was suggested earlier, and if the dlorites, and gabbros are the
intrusive equivalents of theze voloanics ( and thls seems ¢ be quite possidle )
then an Barly Devonien age postulated for the basic intrusions is satisfaotery.

The diabase sille and dykes have been found eusting pre-Silurian
ans Alurian sediments and Devonisn granite hu§ they have not been foumd
intruding the Oarboniferous sediments. Dhbuo‘ pebbles are found in the

Lpastin, B S0 and illtams, H. S.; Eastport Folio, Malne;
Geological Atlas of the United States, Ne. 192, U. Se Ge1l. Surve, ps 10 (19)4).

Zsestin, B & md Willlems, Ko Bey ops Gite Do 15 (1914)e
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conglomerates of the Carboniferous, there are no sush pebbles in the
oonglomerates of the 8ilurian and elder rocks, This makes the disbase sills
and dykes pre-Carbonifercus and post«3ilurian, It is possible that there are
two ages of diabase, Gne pre-granite and s seeond post-granite. The writer
believes that the d:lu.ban sills and dykes are Devonian in age, and were
intruded slmost at the same time or shortly after the intrusion of the
granite,
Carboniferous

Regompoped Gramite. The Pinder-Eesmwick and the Springfield
granites are deeply weathered in several places. The deeply weathered
granite ermmbles to the toush, and where it is found in quantity it is
quarried and used as road metal, The largest area wnderlain by this
weathered grenite, extends for sbout 5 miles along the morthwest acntact
of the Pinder-Xeswick granite west of Temperance Vale} other such smaller
areas of weathered granite are found in the Springfield granite near
Brewers Mills,

Scme of the weathered granite may have urdergone trensportatiom,
However, the scarseness and angularity of the grains, in the expceures
examined, indicate that the distanse transported was very short - not
more than a few hundreds of yards., Because of this the writer has called
the deeply weathered granite, freccmposed granite'l,

About ane-half mile northwest of Temperance Vale there have
been large pits or quarries dug 4in the resomposed granite. These axsavations
afford scme very good c¢rcos-sesticns eof the granite, and in many cases the
original jointing msy be observed (ses Mgures 26 and 27), Sand grains and silt

1P‘tt1.Jo!m F, Jui Sedimentary Rocks; Harper & Broth
New Yorks p. 259, (%8). ' ores



Flgure 27. Recomposed granite in
quarry northwest of Temperance
Vale. Close up of part at Figure 26.
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have been deposited along several flat-lying Joints by percolating
groundwaters, ereating the impression that the grenite is disposed
in beds & few feet thiek and is in reality an arioss.

In one of the pits of desply weathered grenite exaxined hy the
mm,mmimmmmmmwmwmme:nn
resistant character (the quarrymen eall such roek bullroek), The dyls had
at one time evidently intruded the granite, but becauss of ite fine grain
the aplite has remained fairly firm, If the recamposed granite were in
reality an arkoss or had undergone transportation, it does not appear
poseible that as & sedimentary roek it eculd have been sufficiently iadurated
to withstand the intrusiom of the aplite, Therafore the recomposed granite
is in place, and represents desp weathering of the mderlying granite. The
aplite dyke has a strike of about 160 degrees and the dip is essentially
vertical, The reeompossd granite is reddish, coarse-grained, and the
interstitial eharecter of the quarts is alsarly discernible in the exposures.
The feldapar is now largely kaclin, the ferrumegnesian is biotite and
appears to be little altered. Idneation of the biotite was cbeerved in
one KEPOSUTS, Thaltrik.oftbclimtitmm‘about%dogmmdth.
dip sbout 50 degrees to the southsast, Nowhere in any of the expoeures
was there a suggestion of cross-bedding, The lineation of ths biotite is
in a fine-greined phase of the redcmposed granite, The fine-grained grenite
butts against a ccarse grainsd phase, the eontact is almost vertieal and
strikes at about 30 degrees. It is diffieult to imegine how such reletisns
sould be developed in a relatively unconselidated sedimentary roslk,

In other parts of the areas whers the granite has been deeply
weathered, the extent and depth of weathering wes not sufficient to permit
1ts being mapped separately. The depth of weethering in the Temperanecs Vale
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region in many places exceeds 20 feet whereas in other sections only

1l or 2 feet have been found. In all exposures where the underlying true
granite oould be observad the contact between the true granite and the
recowposed granite was gradatiemal.

The recomposed granite is considersd to be Carboniferous, but
~ the age is not definitely known, The following information may be
gonaidered when assigning an age to this roek. The granite upom whish
this recomposed granits was developed, and now rests, was apparently unroofed
in the early pert of the Carboniferous period, HNot sufficient time las
elapssd since the retreat of the last continentsl ice sheet to allow for
the disintegration or weathering of the granite, nor has the climate beem
such as to allow sush weetherding to take place, Therefore the recomposed
grenite was formed before the Fleistosens., It is probabls that the
recompossd granite has been forming sinos the granite was wnreofed in
Carboniferous times. However, there is a possibility that the recomposed
granite was formed in a single period and preserved by burial until recent
tizes. In any case it represents s pre-Pleistocens regolith, which may be
as old as the Carboniferous.

Rastis Sedimenip, Bearly flat<dying, ecarse dlastic sediments are
axposed in the witreme north centrel part of the Millville area, and west of
the St. John River in the northeastern part of the Weodstock area. These
sediments are nonemarine in origin and comsist of reddish pebhle, ecbble and
boulder eonglomerates, with brisk-red and ghocolate-goloured sandstonss
and shales. The cenglomerates maks uwp the bulk of the exposed rock, The
shales and the sandstons in seversl pleces show patches of light green
soleur, which represents dessidation of the rock, The conglomerate is ¢omposed
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of well rounded fragments of greywacke, slate, Quarts, granite and

other older sedimentary and igneocus rook types« The fragmente range

in sise from & Quarter of an inch up to 12 inches, the averuge is about
one and & half inches., The Cerboniferous sediments are not well cemented
or indursted, therefore fractures pass around the grains or fregmente.
Earlier sediments are well cemented and for the most pert highly indurated
and fractures pass through the grains and fragments,

The ¢lsstic ssdiments of the Carboniferous exposed in the
VWoodstosk and Millvills aress have besn placed in the Carboniferous period,
because of thelr contimuity and similarity with roeks of imown Carbemifervus
age in adjacent areas in New Brunswisok, PFossils were found by the writer,
at,orw,mbmotﬂu&rboﬁfominﬁuaﬁdm.ugmhtm
north, These foasils were idemtified in the offices of the Falasontolegiecal
Division of the Gevlogical Survey of Canada as Eptherig, and ressable those
found 4n the Pictou Group of the Pennsylvanian of Nova Seotial, The
lithology of the Carbonifercus under study compares favoursbly with that
of the Pictou Groupy the Carboniferous roeks of the Millville and Weodstoek
areas are contimous with the fossiliferous strata of the adjoining area
to the north, therefore the Carbonifercus of this part of New Brunswick is
here assigned to the Pletou Group of the Pennsylvanian,

The presense of Rgtherig indicates that the enclosing sediments
were probably deposited in a sontinental shallow fresh-wster basin, It
has been found that the sise and propagation of living esthrimns is a
function of thedr habitat and elimate, The conditions for optimmm growth

1&11, We Ass Perscnal commnmicatien.
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are a temperats climate, continental shallow fresh water, where untez-
temparstures ressh 20 to 30 degress Centigrede in the warm seasen’, The
foesil estherians found by the writer are of n' pomparatively lsrge sige
and thus indicate that optimm gonditions, probably as outlined above,
existed at the time nf their foreation,
m“ﬁmmlnmmllyﬂawmmmmhmbomlﬁﬂc
disturbed since their diposition; however, dips that exceed 50 degrees
have been fomd in Carbeniferous strata a few miles to the north of the
aress wmder study. Although the contast between the Carbomifercus sediments
and older rocks has not been cbserved in the Millville and Weodstoek aress,
the diffarence in the attitude of the rocks eertainly indicates that the
Carboniferecus overlies mfmbly nll esarlier formations,

; Wﬁ.ﬁﬁ Possil Estherians and ALlted Foseile)
ournal ty of Sgiemce, University of Tokye; section 2
vdo 11, Ptu 1, Pe 38 Cl”h). ’
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An axtioline from the isealinally felded 31lurian
of Zome B, The rosk is grey-green slate., The
anticline iz located along the Canadl an National
Railway traek, about 2 miles southeast of
Belleville,
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STRUCTURAL _GEOLOGY

Ogneral

The structursl features that are most readily apparent from
a preliminary exsmination of the Millville and Weodstock areas are first,
the distinct northeasterly direction maintained by the major roek units,
regardless of whether they are sedimentary or igneous in originj and
soscnd, the broad open fold exhibited by pre-3ilurian rocks in the west
. central part of the Millville ares,

The general scareity of outerope, the similarity of the sedimentary
rosks over large areas, and the complets lack of marker horisons have preved
to be insurmountable obstacles in the preparation of a ecaplete structumal
and historical geologlcal picture of the areas undsr study. Where roek
exposures are reasonably sbundant, notably along stream banks and road cuts,
detailed examinations have shown that the northeasterly trend of the
sedimentary strata is ecmplieated by immumerable iscalinal folds, which have
in places, been cross-folded and faulted. The deformatien of the rocks,
soupled with erosion to the present time, produces a pattern which, without
almost contimuous outerop, is impossible to interpret over any distancs.

In interpreting the structure of the bedrock of the areas, the writer has
supolemented information ebtained in the fleld with information from
aeromagnetic and topogrephic maps of the Woodstock, Millville, and adjoining
areas, Flgure 30, with the use af trend lines, shows the writer's
interpretation of the bedrock structure of the areas under study. Por

alarity and eass of interpretation, the topography, and about AO per ceat of
the attitudes of the sedimentary rocks ebtained in the field have been emitted
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Cleayage

Cleavage is found in both the pre-Silurian and Silurian
rocks of the areas, No partings which eculd be taken to be secondary
foliation are found in the Carbonifercus strata.

The cleavage of the pre~Silurian rocks, except in a few isclated
ccourrences is parallel to the bedding, and therefore strikes in various
directions in different parts of tfu areas, Where the eleavage was found to
be at 2 considersble angle to the bedding, it was taken to be axial plane
oleavage and used to detsrmine the nature and attitude of the folding. There
are only thres placea in the pre-Silurian rocks, and thess are in the
Millville arsa, vhere the angle between the cleavage and the bedding was
large snough to determine the nature of the fald, The first lecality is
about one mile north of South Watervillej the second, about cue mile
north of Woodstoek Roeds and the third, about one mile west of Indian
~ Lake, Iittle use @ould be made of these cleavage-bedding relationships
in determining the major structures of the areas, because of the
intervening distances, and bessuse it could not be detersined whether ths
e¢leavage was related to the initial folding, or caused hy later forces.

The strike of the clsavage in the Silurian rocks is, with very
few exceptions, north-northeasterly, regardless of the strike of the
bedding, In seversl places in the 3ilurian strate, most notably in Zome A,
aleavage-bedding relaticnships were used to determine the nature and attitude
of folds, In Zones B and C of the Silurian system, the strike of the
bedding is northeasterly, so the bedding and cleavage sre generally parallel,
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As in the case of the pre-Silurlan strata, it eould not be determined
whether the cleavage was related to the initisl folding of the Silurian
roolkss, or caused by later deformation.

Felds

The pre-Silurian roeks, the oldest exposed strata in the areas,
have undergone the greatest amount of deformatien. The degree of deformation
may be most readily observed along the St, John River, belew the town of
Woodstock, There the rocks have apparently umdergone several periods
of deformmtion, and the strata are for the most part disposed in steeply
plunging, commonly vertical, isoclinsl falds. The dictamu betweenn the
axial planes of mort of Lhe faolds are lsas than 200 feet, The strike of
axial planes of the 1scglinal folds are about eastwwssti.

The pre-3{lurian rosis in the west eentrel part of the
Mllville area, although probably subjected to the same forces as those
aleng the 3¢, Johm River, ars not as severely deformed., The bedded greywatkes,
slates, and argillites have been iseclinally folded; the axial planes of
the folds are essentially vertical and the plunge is nearly horisesmtal,

Ths roeks maintain & remarkably uniform attitude for several miles in a
southeasterly direction, Towards the eentrel pert of the area the ltril;o

of the rocks swings from seutheast to northeast, The pre-Silurian strata

in this region thus have the outline of & very large feld (see Flgure 30, page 79,

The Mlurian rocks have not been subjected to as many perdods of
deformation as the pre-3iluriasn, nevertheless, in a few places they are
highly eenterted,

In places the comtact between the Silurian and the pre-Silurian has,
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as deseribed earlier, been faulted, In other sections the eontact appears
to have been folded, as ean be seen by its sinuous courss east of Debss
Junction on Flate 1, In general the Silurian strata have been isoelinally
folded, The axial planes of the folds are essentially vertical, but

| several were noted dipping steeply to the northeast. The plunges of the
folds renge between O and 35 degrees, and are generally $#o0 the luuthwoat.l
In many ecases, notably along the Meciomekeag River, the plunges of the
folds change, betwesn the limits given, in distances less than 1 mile.
This was taken to indicats that here had been some eross~folding because
there is no evidenscs of any faulting that oould have saused the sghange in
the plunges,

Highly contorted strata are commonly found in plass of the
isoolinally folded strwta} particularly in Zene € in the northwest part of
the Woodstoekk area, The rocks in this part of the area are generally thinly
laminated highly ealsarecus slstes, and sre quite incompetent. They
deformed plastically wnder pressure, rether than being dent msshanieally
into felds and frestured as 1s the case with the mors coupetent, less
calearsous strata, Thofoldinginthoaalnaroouattmtainthgnom
part of the Woodstoek area is flowwfolding as apposed to flexure-folding in
other parts, notably in Zgounes A and B, The flow-folding may be very well
observed mear the settlement of Oalevills (see Figure 29).

The Carbouniferous rocks in the sreas for the most part flat-dying.
Howsver, dips exceeding 50 degrees huve been messured a short digtance to the
north in an adjoining area. Therefore, same tilting or falding took plase
at some time afte: the deposition and somsclidution of the Carbonifereus
sediments, The forces which acted to produes post-Carboniferous deformation
were relatively weak ih ecmparison to those whioh acted in pre~Carbamiferous times.



Figure 29, Flow folding of the
calcareous slates of Zone C of the
Silurian near Oskville, Figure 19,

page 37, is a close up of these
rocks,
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Iapults

Faulting probably plays a larger role in the distributlon of
the rock types in the Woodstock and Millville areas thsn the geological
map of the areas would lead one to believe, but there is seldom any evidence
of large scale faulting to be found in the rock apoud. The similarity of
the strata over large arsas also makes it diffieult to determine where,
and 1f, thers has been a displacemsnt., Topographic breaks and anomalies
on asrcmagnetic maps have been eocupled with what meagre information could
be obtained in the field, to locate or at least assume the location of
three major faults in the areas.

The first fault was located by a topeographic break northeast
of Ayors leke in the morth central part of the Millville area. There is
a narrow, steep walled valley trending to the southeast) 1t is ocoupled
for sbout 3 miles by a mmall brook, and starts about 13 miles north~
nerthwest of Ayers Lake. The valley is flat-bottomed and usually not more
than a few hundred feet wide. The top of the southwest valley wall may
humthOOoerfﬁtlhmthonchyﬂur,whomsthnuorthcalt
wall is rarely over 20 or 30 feet high. The walls of the valley have the
appearance of being fault-line scarps. Rock exposures found a few hundred
Yards apart on the escarpments on opposite sides of the walley did net dieplay
any features which would indicate the proximity of a large scale fault, The
difference in rock types found in several places on opnosite escarpments aould
easily be explained without assuming the existence of a fault in the
intervening valley. Normal contacts would have sufficed.

The extent of the fault was assessed with the aid of aerial

photegraphs beyond Ayers lLake region, as far as Taffy Lake northeast of
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Millville - a total distance of assumed faulting of about nine miles,
Although, as it has been pointed out, no evidence for faulting was

found in the rock exposures, the break in the topography is so prominent,
and so persistent, that it is without any doubt, caused by a bedrock
structure, which in all probability 4s a fault,

The largest sosumed feult in the aress cuts nortboaitcrly &0ross
the central Millville area, It is at least 15 miles long, and has no
topegraphic expresaion, therefore it has not been plsced on the geological
map (Plate 2), however, its position ean be ncted an H.guro 30, page
The fault was first moted on the seromegnetic map (Figure 31), where it
shows up as an anemaly. |

The ssutheasterly trending belt of high magnetic intensity in
the west half of the Millville area (see Figure 31), is believed to be
caused by megnetite in swarms of diabase sills inv the pn—sum strata.
Thuuosrmotthhhltathuhmgnotumtyémcmbhodmd
slongated in a northeastesouthweet direction. It is a.lcng this northeast-
southwest anomaly that the feult is pontulatod. ‘l'ho momly along this
assuned fault is also believed to be uuud by tho presence of magnetite
in diabase, The fault has pfmvidsd the ahnmdm along vhich the diabase
melt could travel to snter between the bodl of the pro-&tlurian sadiments,

Mach of the bedrock in the 'rieinihy of this northaantdoutmt
ancmaly is highly contorted, Variations in the attitudes of the rocks were
dlotmmdtébomro commonn in the neighbourhood of the elongated isograms.
Because of the slight 1ithological differences in the rocks in the region
of the assumed fault, and the hck of any marker horisons, no displacement
of the strata eould be cbserved,



T

‘Tbo writer has traced the elongated lsograms of this fault
on aeremugnetic maps for at least 4O miles northeast, and 10 miles
southwest of the Millville area - malking a total distance of 75 miles,

If there is a fault along the whole of the length of the elongated isograms
then it eonstituteg one of the major breaks et the bedroek in New

A break in the topography less than a mile northeast of
Mllville is also assuned to be an expression of a break in the bedrock,
This iu’ a low terrace about six feet high, faeing southeast and eutting
southwesterly .aorou Howland Ridge. While the esearpement is not prominent
when viewed at ground-level, it is very distinot in the asrial photographs
of the district,

The fourth assumed fault is along the 3ilwisn - pre-Silurisn
contast in the Woodstook area. Asrial photegraphs show a marked bresk in
the topegraphy, which runs north-mortheast « south-southwest for about
43 miles along the postulated eontact betwsen the two rock systems, a
short distanes to the west ef the town of Woodstogks The bresk consists of
a line of dmmarvatien between gently rolling farmland to the west and
steep sloped, heavily wooded eemntry to the eastj the topographies are
typical of areas underlain by Silurian and pre-Silurian rocks respectively.
A brook follows the line for about two miles. For sbout two hundred feet
along the bottem of the brook, one-quarter of a xile south of its conflummce
with the Mecaneksag Biver, bedrock is exposed and eomsists of dark grey
salearecus slates of Silurian age. The slates are highly eontorted and out
by mmerous esloite velns with random erientation, This was taken to indicate
the presence of a nesrby fault. Ko evidenoe was found by which movement along
the assumed fault eould be determined.
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Elsevhere smaller breaks ocour both in the bedrock snd in
the topography but they were generally too small to map. However, two
of thess smaller faults found in the Woodstoek area bear mentioming. The
first is a bedding plane fault in the pre-Silurian near Teeds Mill, The
strike of the fault is slightly east of morth and the dip is about 45
degrees west. The second fault is in Zone B of the Silurisn system about
1 mile northwest of MeoKsnzie Comerj the strike of thia fault is northerly,
similar to that of the Teeds Mill break, and the dip is alsoc west about
50 degress. Itriations on the fault surfaces indicats that both faults
are ef the reverse types It 1s not imown whish side moved, consequently
4t is not knesm whether the faults are the result of under thrusting from
the east or aver thrusting from the west,

The forces required to produce the deformatien of the rocks of
ths Millville and Woodstoeck areas, must have been of various magnitudes and
directions: Mxperimental evidenes has shown that it {s poseible to develope
a series of isoelinal folds with parallel axial planes either by compreseion
or Iy & souple being applied to the streta. In the case of emmpression,
axes of the folds are at right angles te the sompreesing forcej and in
the case of a eouple the axes of the folds are aligned so that there 1s an
acute angle betwesn the axes and the direction of the eoupling er shesring

!nml.

1&&&, W, J.1 Fotes on the Meshanics of Ueolegie 3tructures;
Journal of Geology, wol. 28, p. 510 (1920)

Willis, B.t Meshanics of Appalachian Structure; U, S, Geslogical
Survey 13th Anmual Report, pt. 2. (1893),
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The rocks of the areas wnder study, because they are
isoclinally folded, must have been subjected to either é corpressing
force or a shearing force, or both, _

Aleosk’ postulsted that the forces deforndng the pre-Silurian
roeks in the Northern Appelachians acted along northwest-southwest lines,
probably eriginating in the southsast and thrusting to the northwest,

This theory would oonform yery well to the development of isoslinal

folds in the pre-3ilurisn rocks of the Woodstock and Millville areaj that
is, the folds were formed as & result of laterel eompression acting along

a norihwost-asutheast line. Iseslinal foldimg of the Silurian strata epuld
have been accomplished inm the same way, and at the same time the pre~Silurian
strata became more tightly compressed,

Fellowing the folding of the Silurian areas, and probably
sontewporenescusly with the intrusien of the granite, the rocks were
subjected to 2 shearing force or soupls ssting slong mortheast-southwest
lirves, This couple was instrumental in forming the large dreg fold with the
iscclinally folded pre-Silurien rocks of the west cantral Millviile areas,
the stesply plunging folds of the pre~Silurian along the 3t. John Biver,

and the develoment of flow elesvage and erosa-folding of the iscelinally
folded 311wrian heds, The pattern of faulting in the pre-Silwrian and

S4lurisn roeks conforms with the pettern that would be produgsed by the
agtion of a horimental couple applied alomg northeastwseutiwest lines as
postulated uhmz. The large fault eutting northessterly across the

Lleock, P. J.1 seo Sohushert, C.t op. eit. Pp. 722723 (1930).

2
Md, W. Jo' Qp' dto (1%0).
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Millville ares would then be a shear fracturej the fault in the vieinity

of Ayers Lake would represent a tension frecture, with movement normal to
the walls of the fracture, whieh appears to be the o:sej the fault along
the 81lurlan - pre-3ilurian emntact would also represent a shear fracturej
the smaller reverse faults found near Teeds Mi1l and KacKensle Corner would
then fall into the pattern of thrust faults,

Smery

The strustural hletory of the areas is then (1) lateral compression
Mthopn—sumﬂmummtmlindﬁlawh@emmmha
nertheast-southwest direction, (2) lateral gompression of both s:lurim‘
and pre-Silurian rosks again {n & northwest-southeest direction to produce
1scelinal folds in the ecmpetent Sflurian strata, flew-folding in the
ingompetent strsta, scupression of the pre-Silurian inte tighter folds with
some bugkling no doubt taking plaee, and the folding of the 3{lurien -
pro-Silurian sontact, The generel structure of the aress was at that time
a series of iscclinal folds whose axes lay in a northeastesouthwest direction.
(3) A shearing fores or ecuple then acted along s morthesstwsoutinwest line
with the southeast side moving southwestward, As a result the isoolinally
folded pre-Silwrian of the western Millville area was then deformed inte
a large drag fold, and numercus lesser drag folds were developed on the flanks
of this major drag. Along the St, John River snd in the southwestern part
of the ¥1lville area the pre~Silurisn strata were crumpled and eontorted as
they were pushed against the rigid ignecus intrusive mass lying to the
southwest, The orwmpling and gonterting of the rooks is evident by the
nusrous and steeply plunging, in many case vertical, isoelingl folds,
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These arcas were again tilted and in some places probebly
slightly deformed st scme post-Carbeniferous time,



Figure 30



Figure 303 Structure Map of the Woodstock and Millville Areas.
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HISTORICAL GEOLOCY

The oldest rocks exposed in the Weodstock and Millville
areas ere of pre-Silurian age. These rocks were probsbly deposited
ma:huwmthmWLﬂmmﬁm.

The pre-Silurian ledimaﬁts wore deformed during the Taconian
disturbance that marked the close of the Ordowiclan peried. The forces
acting in this disturbance were probably cempressional and followed a
northwest~southeast line, the forces originating in the southeast, The
pre=Silurian strate were bent 1nto a serles of northeasterly~trending
isoclinal folds hy this disturbance.

Following the Taconian disturbance there was a leng peried of
erosion and during oarly Silurian time mash of the Appalachian region was
sbove seawlevel, By the Middle 3ilurian the Appalschians were agsin under
the sea, The arenacecus and saleareocus slates, the greywaskes, limestones
and other sediments found in the Sfilurian strata of the Woodstock ares were
deposited at this time. There was only mdnor local wvolcanie activity along
this part of the Appalachians at this time -~ which resulted in the deposition
of iren and mangenese~-rich ssdiments in small lens-shaped bodies. The
3Qlurdian period ended with the Caledonian disturbance, when the Silurian
sediments were raised above sea level in a broad arch,

The seas again invaded the northern Appulschian district in Early
Devonian time, During this epoch there was mush local wolcanie activity -
notably in the Chaleur Hay district and possibly in the reglon of the
Woodstock and Millville areas,

At the olose of the Early Devonian and on into the Middle Devonisn,

there was an orogeny, called the Acadian disturivance. The Nerthern Appalachians
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underwent their greatest deformstion during this time. 1t was during
this orogeny that the Siluriah rocks of the district were isoclinally folded
and the pre-Silurian strata were further compressed. The forces acting
were epparently similar to those which were active during the Taconian
disturbance at the close of the Ordovicisn. It was probably during the
Acadlan disturbanse that the granite and other igneocus roeks were intruded.
Centemporansously with, or very shortly after, the emplagement of the
gmnito'batholitho of central Rew Brumswick, forces acted to produce a
coupls whieh bent the isoclinally folded pre-~31lurian sedimsnts in the
western Millville area into & large drsg fold, with numercus lesser dreg
folds on the flanks, and gaused the crumpling and contorting of the pre~
Silurian along the St. Joln River, 2As was mentioried sarlier, the faults
in the S{1wrlan and pre-Silurian rocks were probebly a result of this
couple, The development of flow-ocleavage and the cverall northeasterly=
tranding schistosity so prominent in the Silurian strata of the district
could also be attributed to this couple,

Intrusion of the dlabase sills and dykes apparently followed
the period during whieh the scuple or shearing #orves were aative, There
were probably spaces formed betwsen the layers of sedimentary roek that
wore bent and deformed by the coupling aetion, and along thess spaces the
diskase melt gsould travel, Because of the competenty ¢f the greywackes
and argillites the greatest mumber of cpeninge ecould be expeoted in the
pre-3ilurian of the west central Millville area, rather than in the
incompetent slates of the Silurian system in the Woodstock avea, Therefors
there are swarms of diabase sills and a few dykes in the pre-Silurian rocks
and only the isclsted diabase sill or dyke in the Silurian strata. As
discussed earlier, in the section on Structursl Geology, the dlabase mslt
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probably tmavelled along the northeast-southwest fault to enter the
pre-Stlurian strate in the west central Millville ares.

Pollowing the Acadian disturbanoce, this part of the Northern
Appalashians mderwent a period of subaerial eroesion, With the possible
exception of a possible invasion of the ses during the early part of the
Carboniferous period, as is evidenced by the Lower Carbonifercus, or
Missiseippian, sediments in other parts of the province, there is no
evidence of any pre-Fleistcocane submergence of the land since the
Devonian, The youngest consclidated rooks in the areas have been assigned
to the Pictou Group of the Pernsylvanian epoch, These sediments are
coarse clastic rocks, red in ecleur, facts which strongly suggest that
they are terrestrial ndimt.nl.

The Pennsylvanian sediments were tilted and, as the attitudes
of the rocks in the adjoining areas to the north indicate, they expsrienced
minor folding., The folding and tilting of the Carboniferous are the only
- expressions of the Appalachian revolution found in this part of the
Appalachians, and are the last events recorded for the Falaeomoic ers.

It must be sssumed that the Northermn Appalachians underwent
an sxtremely long period of subaerial erosion following the Pennsylvanian
| epoch, as there are no sedimentary deposits in the regien to indicate
otherwise - with the exception of ooc.m.tcmstrhl and shallow water
sediments that were deposited around the Bay of Fundy during the Trisssic
period,

Earlier, referencge was made to the sven skyline of the areas

1
Erusbein, W. C., and Sloss, L. L. 1 Stratigraphy and Sedimentatien)
W. H, Preeman and Company, Sen Prancisso, p. 371 (1951),



under study, This even skyline has been interpreted as remants of &
psneplain probably as old as the Cretacsous period. Several ercsicn
surfaces have been recognised in other parts of the Northern Appalachians,
reflecting successive pericds of uplift and erosion in the geclogical
past. The last notable uplift cccurring in Pliooens time.

The aress underwent glaciation during the Fleistoewne epcoch.
Local ice-cape probably moved out from the high ground of the Central
Highlands and other ligh areas in the region to merge into the continental
ice~sheet. Strise and the position of eskers in the Woodstock and
Millville arees indicaste that the last ice-sheset mwved over the dtstrict
from north-northwest to seuthwsoutheest. As the ico-shest retreated,
large quantities of fluvio-glacial material were dsposited in the
valleys of the streams,. The fluvicwglacial material, and material showed
inte the valleys ky the ice-sheet, disrupted drainege that had been well
established in the Pliocsus eposh,

Under the weight of the continental ice sheet the reglon had
subsided, As the 1ce melted the land slowly rose, and mmerous terreces
wores formed in the fluvio-glacial material along the valleys of the major
streams, The land has not as yet fully emerged to its former level as the
region sti1ll has 2 drowned eoast line.



The iron and menganese deposits occur mainly in rocks of Zone B
of S4lurian age, and eonsequently are found only in the Woodstook area, The
deposits are all sedimentsary in origin and lentigular in outline, Minor
oocurrences of iron and manganess were nocted within the bowmdaries of the
pre-Silurian strata, but because of their limited extent and the relatively
low grade they are not included in descriptions which follow.

The more important deposits of irem and manganese lie to the
west mdmrtw of the village of Jacksouville, and miner occurrences
are known 1 mile west of MaKenxie Cornsr, 2 miles west of Belleville on
the Medwmskeag River, 1 mile northeast of Union Corner, and 1% miles south
of Riclwmond Corner.

During the course of fleld work in the season of 1951, the writer
examined four deposits of iren and manganese in detail, and prepared maps,
with the use of a plane table and pacing, om a seale of 1 inch te 200 feet,
for final eompilation on & soale of ) inch to 400 feet. The two most
important of the deposits examined were those of Iron Ore and Moody Hills,
which 1lie respectively about 1 mile northwest, and half a mile west of
Jacksonville, These deposits are shown on the accompanying map (Plate 3) as
Ares 3. The other two deposite are 24 miles north-west and 3% miles
north of Jacksonville respectively; they are designated on the map (Flate 3)
as Area 1 and Area 2, |

The iron and manganese deposits near Jacksonvills have been known



for over 100 years, and were mined intermittently from 13848 to 1384,
About 70,000 tons of ore wers smelted’, and the iren obtained was
reportedly used for mail plsting of gunboats of the British navy>.

In 1868 the deposits were examined by H. Y. Hind®, and six
yoars later by B, W. Ells”, In 1884 mining operstions ceased.

In 1931, S. C. Perry and W. J. Wright, of the New Brunswiok
Department of Lands and Mines, made a plane table survey of the area of
the old workings, showlng the outline of the old workings and indicating
the sones of ferruginous rock’,

The presence of Manganese in the ores was recognised from the time
of the earliest operation, but no attempt was made to regover that metal.

11-1nﬂmn, E., and Bolton, L. Lt Beport on Iren Ore Occurrences
%ﬂ&:)nda; Dept. of Mines, Canada, Mines Breanch, No. 217, vol. 2, pe¢ 162
T)e

“Ritehoook, G. H.t 2nd Annual Beport, Natural History and
Geology of Maine, (1363),

Mind, Ho Yot A Preliminary Report on the Geology of New Brummwick,
Predoricton (1328).

hp11s, R. W.1 Report on the Iron Ores of Carleton

County
%zgmndek; éml. Surv., Canada, Rept. of Prog. 1874-75, p‘b.ﬂ_‘l: PP =104

Hright, W. J. and Perry, S. Ci1 Unpublished Manuseript Map
New Brunswick Dept. of Lands and Himn, Plate 32-1 (1932), !



Iron Ore BU

Gsnersl. Iron Ore Hill lies about one mile northwsst of
Jacksonville. The manganese is found in a highly contorted manganiferous
Aron formation, which outcrops alemg the erest of Iren Ore Hill, These
deposits were worked at ome time for the iron content of the rock. Exposures
are rare axcept aleng the walls of the phts of the old workings. The lack
of outerop has rendered it difficult to determine, with any accuracy, the
width of the manganifercus material, the grade, and the stratigraphy of
the deposit. The deposit is readily accessible by road, and the land in the
vicinity is cleared and under cultivatien,

Geology, Low-grade manganifercus hematlite interbedded with red
and green slates eomprise mush of the rosck of this deposit. These rocks
have been folded into a series of stesply-plunging antielines and synalines,
Smell faults and slickensided surfaces were observed in several places, but
major dislocations were not noted,

Dus to lack of expsures, the writer was unable to observe all
parts of the ferruginous scne, but an early report” mentions that the
beds of hematite reach a thickness of 16 feet, The width of the sons in
whieh the beds of hematite ocour varies eonsiderably; the writer noted it
to bs as much as 200 feet in places,

The fclds plunges steeply towards the northwesty the dip of the

J'Tbo remainder of the seetion on iron and manganese is taken in
part from Toploal Report Me. 1, prepared ky the writer for limited dlstribution
by the Gealogieal Swrvwy of Canada (1954).

zm-].., Be Was ODe alt, M)o
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beds on the limbe of the folds is also steep, and overturning of
the beds is frequently seen. The strikes of the beds vary considersbly,
but the overall trend is %o ths northeast,

Veinlets of quarts, earrying pyrite and ehaleopyrite, cut the
bedding of the hematite and slates along the crests of the mmerous folds.
The amount of sulphides with these quarts veins is insignificent, and
should have little, if any, bearing on the develepment of the deposit for
iron and manganese,

Bayond the limits of the old workings the structure of the
hematite and slate beds is umimown, and there are no exposures of bedroek
to indicate further extensions of the depesit, Swoh informmtion may be
obtained enly by an intensive exploration program invelving dismond drilling
and tremshing. Although there is some magnetite in the deposit it is too
irregularly distributed to allow satisfactory use of magnetometor.

Charegter of the 'Org'. Hematite and intsrbedded slates are the
hest rosks for the manganese wineruls. Altheugh the cryptoerystalline
sharaster of the reek provented the identification of the minerals in thin
sections and polished sections, the presense of the mstal is made evident
by the assays (ves Table 1) and the dense black ccating of mangansse cxide
on exposed surfaces,

The hematite ocssurs in a dark red, fine-grained, very finely
laminated rock (see Figure 32), eentaining detrital quarts, ehlorite
(daphnite 7), saleite, and small smowmts of maguetite. Farslleling the
laminae of low-grade hematite are bands up to 1 centimeter thick, and
elongated pods er 'wheatstones'! of a light pink, fine-grained carbenste
(ses Pigure 33), which effervesses with dilute hydreshloric aeid (5 per eent),
and has optical properties that lie betwesn those of ecaleite and rhodoshresite.
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Figure 32, Iron formation, Thinly bedded panganiferous
hematite from a metamorphosed section of the Iron Ore Hill
deposit, The lighter bands in the flgare are composed
largely of mangano-calcite and quartz, with minor amocunts
of chlorite and magnetite. Flaln light, X 26,

Figuve 33, Iron formation. Wheatstone of mangahoecalecite
in manganiferous hematite of the metamorphosed section of the
Iron Qre H‘.ln demdt. Pl&in l‘lght, X 26.
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The weathered surfaces of the bands and pods are heavily coated with
black manganese axide. .

The red and green slates are all heavily stained with a
coating of manganese axide m the weathered surfaces, In thin sectiom
detrital quarts was the cnly mineral }dmtiﬁ.od, for the other minerals in
the slates are too fine-grained to be identified by sonventional means with
& petrogruphic microscope.

Manganese ores of a similar character Lo these deseribed above
are found in an adjoining ares in the State of Maine, The manganese minerels
identified 4in thess ores, some of them with the aid of X-rey studies,
ineluded braumite (3 (Ma, Fe) ;05. MaS10,), and bementite @m0, 7840,. 5H,0)
and menganiferous urbemt.ol‘ It is probable that these manganess minerels
axre also presamt in the hematite deposits of the Woodstoek area.

Mvaporpidgm. The low-graede manganiferoris hematite and interbedded
slates have mdergune sonsiderabls change along the crests of several
folds. The bands are elongated pods af the fine-grained carbonate have
been recrystallised, but are still mangsniferocus, because exposed faces of
the sarbonabe erystals are black with a coating of manganese oxide. The
width of the bands in the metamorphosed roek is approxdimetely half of those
in the unaltered rock, The optical propertiss of the mstamorphosed
earbonats are approximately the same as those of the unaltered materials
» between those of eslecite and rhwdochrosite,

The hematite of the metamorphosed areas conains winerels simdlar
to these found in the wmaltered parts of the deposit but in different

proporticns. The main difference appears to be in the relative amounts

Méhite, W. S.s Ogurrence of Manganess in Eastern Arcostosk County
Maine; U. S. Geol, Swev., Bull. %0E (1943),
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of magnetite, as the metamorphosed sones ¢ontain mush more of that
mineral, No manganess minerals were identified in thin seetions made

of the metamorphosed hematite or slate, although both are heavily stained
with manganeses axide on exposed surfaces,

The fissils finely laminated green slate, interbedded with the
hematite, has been transformed into a dense, dark green, rogk., Study of
thin sections of this roek indicates that the original minersl oonstituents
have besn resonstituted and that the laminee of the roek are either
quarts~rish or ehlerite-rish, Considerable ealecite and magnetite are also
preseut in thess rociks, The red slates do not appesr to have undergone
any noticesble change.,

The hemetite and alate beds are cut b4y many quarts and Quartew
saloite veinlete; on the exposed surfaves the latter are coated with a thin
layer of manganese cxide, Small veinlets of ryrite were almo noted eutting
the lamdnas of the hematite. |

There may have besn an introduction of manganese from an
esutsids sourcs into the lowegrade hematite of the metamorphic areas, as
assays taken from seversl areas indicste. In Table 1, (pageQl) sample 51~
fs from 2 shannel aoross a sucsession of interbedded mlate and hematitis beds
on the limb of an antieliney sample 51~5 is taken from the crest, or
metamorphosed section, of the same antieline, and from the same beds, The
latter sample has at least 10 per cent more menganese than the former,

leody HUL)

Smeral. Moody Hill is about half a mile southwest of Irom Ore
H11 (see Plate 3, Area 3). The deposits of iron and manganese are located
on the southward slope of the hill, and are readily acceesible, for a read
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fraa Iron Ore Hill runs along its east side. The southern part of the
hill may be reached by a road betwesn Jacksonville and Hartford, The old
workings are found in the open bush that covers a large part of the hill,

Badrogk exposures are relatively plentiful at and near the crest
of the hill, Overburden is gensrally quite thin, cownonly not more than
3 or 4 feet, except in the saddle betwesn Iron Oye and Moody Hills, where it
mey be as mueh as 20 fewst.

Ogalagys The manganese deposits of Moody Hill eonsist of several
lenticular, manganifercus, ferrugincus mones that are 10 to 100 feet in
width and may be hundreds of feet in length. There are indisatioms that
meny of thess ferruginous sones sre repeated by folding and faulting.

The roek assemblages are similar to those observed on Iron Ore
Hill, Mere outorops were noted and the different rock types appear te have
the following relationchips:

Younger - green slate, red slate, red and gremm
slates with interbedded hematite.

Qlder =~ dark grey eslcarecus slates,

All the rogk types listed above, with the exesption of the salecarecus slates,
are heavily stained with manganese axide. The mangsnese ocours largely in
beds of low-grade manganiferous hematite, whish range in thickness from a
fraction of an inch to six feet,

Although there are mmerous outcrops at and near the erest of the
hill, they are rare on the slopes, and in many eases the walls of the old
pits offer the enly sources of information as to the statigraphy and
structure of the deposits, It is apparent that the structure of the Moody
Hill deposits is for the most part complex, On Flate 3, trend lines are
used to Indieate the possible complexities of the deposits,
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Loeally the strikes of the bedding vary considerably, but the
general trend of the beds is to the northesst., Dips are generslly of a
high order but may be as low as 3O degrees. Schistosity strikes northeast
with almcst vertisal dips, |

There are indicaticns that faulting is important from a structural
standpoint, but little direct evidence was obtained., The one fault shown
on the aecompanying map was logated by a study of the topography and of
the distribution af rock types nearby. Topographic bresks, slickensided
surfaces, and minor displacement of beds were obeserved in other parts of
Noody Hill, but the laek of oomtimzity of theme features did not permit
sccurate interpretation,

Sharsgtar of the 'Orp'. The ore of the Moody Hill deposits is
laminated, finesgrained, low-grade, manganiferous hematite with interbedded
menganiferous sletes, and is similar to that of Iron Ore Hill, Analyses
of this material show the presense of eonsidersble manganese, but in lesser
amounts then found in similar metasrial of Iren Ore Hill,

Pods and narrow bands of finewgreined mangamifereus carbonate,
which were noted in the hematite of Iren Ore Hill, alse cecur in the
homatite of this depceit. The manganese cecurs {n muech the same mamer as
in the wmaltered parts of the Iraen Ore Hill deposit. Metamorphosed areas,
sush &8 were found in the other deposit, werse not noted here,

The manganese gontent of Moody Hill ores ecapares favoursbly with
that of the ores of Iren Ore H1l, but in general the orebodies are narrower
uxdhekthoeontimit;diuplayodatxmnorolﬁJls.

Assays of the material from Moody Hill deposits are given in
Table 1,
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A gmall exposure of manganiferous hematite was found in a pit
about 13 miles north of Iron Ore Hill (see Flate 3). The pit was dug in
af errugincus sone of less than 200 fest, The oceurrence is in the middle
of a amall hardwood grove within a few Wtxired yards of gravel road,
about 2% miles north~northwest of Jasksonville.

The exposed rocks comprise ssveral thin beds of a fine-grained,
low grude hematite interbedded with grey and green slates, Four of the
largest hematite beds were up to 16 inches wide, Impure limestone was
found in the vicinity but its relationship to the ferruginous some is
unlmown. All the roeks are contorted and broken, with a strong northeasterly
schistosity. The strike of the bedding, where cbserved, is mainly conformable
to that of the schistosity, and the dips are a&ll steep. A layer of hlack
manganese cxide coats all the exposed rock. Ho data eould be obtained
ot the stratigrephy, but it appears that the deposits pinch out & short
distance te the south,

The manganese contert of the material is considerably less than
that found at Iron Ore Hill amd Moody Hill, but the mode of ocourrense of
the minerals appears to be the same,

Analyses of the ore from Area 1 1s glven in Table 1.

About 500 feet east of Area 1 i3 a some of ferruginous slates
about 250 feet wide. This wone contains much red slate and numercus
narrow stringers of hematite. One half mile south of this sone, is another
10-foot ferruginous sone containing beds of hematite, the largest of which
is 8 inches thick. The rocks in both of these localities are heavily stainsd
with manganese oxide. It appears quite possible that these sonssrespresant
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the northward extension of the Iron Ore Hill deposit.

Ares 2

Perruginous rocks outorop about % miles north of Jacksonville
st a point about 200 yards west of the highway (sce Flate 3). A pit
npnrcndfmtd; 300 square feet in ares snd 15 Lfeet desp was dus in the
iron formation, apparently for exploratory purposes at about the same time
a8 the operstion of the Irom Ore and Msody Hills deposits. The land in
the vicinity of the depesit 1s eleared, but dus o the story nature of
the soil it is not under sultivatiem, |

The stratigrephty of the deposit has been determined to a limited
extent and the various reckt types appear to have the following relationship:
and thizimesses, from oldest %o youmgest:

(1) Dark grey calcareous Slat@..sssssvsssesssssass 50 Teat

(2) Red 81at0B sessnscasvonssanarsencasoteenngnasalO0

(3) Red slates with interbedded hematite seveeeens 20 "

(h) Grey, sandy 81ates ceoeacassnccnsssansaservaos 2 "

(5) Conglamerute sescerssvanssnsevssnsanssnnnneneal50 ©

(6) Red and greenish grey slates ..c.ccescscsscace 60

(7) Thinly bedded 11mestone ..ccvecssscesstasnoase 20 ™

The conglomerate is ecmposed of fragments and pebbles of hematite,
red and green slate, grey slate, sherts, quarts, and fossil
material boumd in calcarecus cement. The fossil material was exaxined in
the offices of the Palsecntologieal Division of the Geological Survey of
Camada and identified as erimeid stems and Fawn (Pougtit )3
the latter ia indicative of the Sflurian ags, The eonglomerste varies
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considerably in thickness and appears to be lentleularj interbedded
with 1t are several bands of manganiferous hematite, messuring from
a fraction of an inch to 10 inches in thicimess.
The main deposit of manganiferous helatiﬁ is eonfined to
s sone about 20 fest wide (sed No, 3 above), The deposit is composed
of red slates and heemtite. The hematite is in narrow beds up to 16 inches
thiok, and is similar to the manganiferous hematite deseribed in the other
deposits. Red slates comprise the greater part of this ferruginocus sone,
Light~pink ecloured, fine-grained, menganiferocus carbonate, first described
in the Iron Ore Hill deposit, is alsc present in the hamatite of this deposit
in the form of elongated pods and bands,.
| The structure of the bedrock of this area does not appear to
' have been somplicated either by folding or by faulting. The strike of the
bedding and the schistosity are approximetely parsllel and trend
northeastward, Dips of both bedding and schistosity are steep.
An assay of material from this deposit is given in Table 1
( pagell),

The rock assemblages of each of the iron and manganese occurrences
in the Woodstook area are similar, The iron and manganese-bearing rocks

outorop in a definite pattern that follows the structure of the enclosing
strata of Zone B of the Silurian system. There may be only cne
ferro-manganiferous horison, but this is doubtfulj it is more probahle that
there is a nmumber of lenticular bodies of iron and manganese-rich roek
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scattered through and along a belt about 2 miles wido and up to tens
of miles long,

The ferro-manganiferous strata of Iron Ore Hill cannot be
safely assumed to extend for more than a few hundred feet beyond the
lindts of the old workings, The sontorted styuctures and the lack of
outerop in the vicinity maks amy forecasts of their sontinuity purely
hypethetlieal, A southward extension tewards Moody HAl1l and, in particular,
& junction with these latter deposits, mist be based on informatiom gained
from either trenching or diamond drilling: The same resarks apply to a
rorthward extension of the strata teward Area 1. _

The Moody Hill deposit conprises several bodies of ferro-
manganifercus roek, none of whioch mey be extended beyond the outerep area
with any aecuracy. Information derived from the gutcrops indicates that
these deposits are comtorted as much as, 4f not more than, those of Irem
Ore K111, A northward extension of iron and manganese-bearing astrata
toward Iren Ore Hill must be proved by exposed rogk oy diamond drill eoresj
a8 beth of these are lacking no attenpt has been made to indicate on the
map the ocontinuity of the ferro-manganiferous beds betwsen the two major
ogcurrences,

The ferro-manganiferous beds of Moody Hill have baen traced
to with:l.n ons-quarter of a Mle of the Medwmelteag River, Almost gontinuous
outerop along the river bank, and in reilway cuts within 100 yards of the
river, do not show the presence of sush beds, The rocks along the river
and railway are grey-green slates, dark grey calcarecus slates, and
limestons breecils.

The ‘iron and manganese horison of Area 1 may be traced, by
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outerops and soil fregments, to a smell pit about 2,500 fest to the
northeast. Between this pit and Area 2 there are no outcrops, and the
soil oover appears to be quite thick, therefore information of any
extension of the ferro-manganiferous beds to the northeast must be based
en further exploration, The writer believes, howsver, that approximately
500 feet north of the before-menticned pit the manganiferous sone

pinches out, and that the deposits of Area 2 lie stratigraphically above
1t,

There is no evidense in the viainity of Area 1 from which the
ferro-manganiferous strata could bs assumed to extend any distance
southward towerd Iron Ore Hillj it appears unlikely that the two deposits
are in ths same stratigraphic position, although the rock assemblages of
each are vory similer, About 500 feet to the east of Area 1 there is &
sone of ferruginous roeks about 250 feet wide, About one-half mile to
the south of this some there is an owtorop of manganifercus hematite,
and it is possible that these two areses are related and that they represent
the northward extensien of the Irom Ore Hill deposit,

The iron and mangznese roeks of Area 2 appear to be lenticular,
and, as mentioned earlier, are believed to lie stratigraphically above
those of Area 1. Ko attempt has been made to asaumwe an extension of the
strata of ores between Areas 1l and 2,

Reports written on the ocowrrencs of irom ore in this part of
New Brunswick, and ebservations made in the field by the writer, indicate
that the belt ¢f mangansse and irowwrieh rooks may extend for tens of
xiles northeasterly from Area 2, but little if any detailed informatien
is aveilable,



The iron and mangsnese deposits of the Woodstock area are of
sedimentary origin, The assoeiated, thinly bedded, calcareous slates,
l:lﬁut.cnn, and fossiliferous stratas show that the iron and manganiferous
rosics were probably deposited as marine sediments, in shallew water a
esonsiderable distange fram shore,

Tt has been suggested by Caley’, that the iron and mangansse
sonosntrations in the rcoks are the result of chemical precipitation
ageompanying voleanic activity, JNo wolcanie rocks are directly assosiated
with the deposits, but extrusive reoels oscur in other parte of the regiom
within a redius of 10 miles. These volecanic rocks are regarded as being
in the same stratigraphic sequence as that of the iron and mangsnese-rich
resks, |

Wnite?, and later Miller’, studying similar manganese deposits
in Meine, were inelined towards the view that the manganese was derived
from the svbaerial weathering of an adjacent landmass and deposited as
goosynalinal sediments. Miller, however, does believe that volecanis
astivity during the Silurian time may have played a role in the formetionm
of the deposits,

Ycaley, 9. Po1 op, eit., pe 19 (1936).

“White, W. 8.1 op. cite, ppe 2L (A%3),

Slﬂllor, R¢ Lat Manganese Deposits of Arcostook County,
Maine; Maine Geel, Survs, Bull. 4, pp. 3336 (A947).
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Due to the limited amount of geological information
available on the surrounding regien, it is diffieult to prove or
disprove any one theory of the genesis of these deposits, Where the
statigraphy of the manganese and iron-rich rocks oculd be observed,
there appears to be a disturbance in the normal sequencs of deposition,
as is svidenced by the conglomerate bad in Area 23 this disturbancs eould
have bsenn caused by wolsanie miﬁtr. The lenticular shape and the
relatively =zmall ares extent of the individual deposits indicates that
they were deposited in mmsll restricted besins, and it is not what cne
would axpect if the manganess and iron.righ material was derived solely
from the subserisl weathering ef an adjacent landmass and daposited as
goosynelinal sediments, Emposures of voleanic rocks in the adjoining area
to the north, placed by Csley in the Silurian, are costed with & layer
of manganese oxide on the weathered surface: From the shasrvations made
sbove the writer favours the suggestions on the origin of the manganese
and iroprrich rocks as put forward by Celey.

The lask of subsurface data and the scareity of bedrock exposures
have been the limiting factors in the estimatien ef iron and manganese
reserves in the Woodstoek area:s The reserves of the two larger deposits,
that 4s, Iron Ore and Moody Hills, have, however, been odleulated,
Thnmgmeaouﬁimdapouihmne&imntmandw, tharefore,
be assumed to extend for a distance below the surface eamparable o their
lateral extent, but the somplex strusture and the apparent lenticular shape
of the deposits, make it necessary to limit the assumed depth in the estimetions




of reservesj this depth has been taken at 100 feet.

Aesays of the irom and manganese-rich rocks of the Iron Ore
and Moody Hills indicate thatthere is at least 15 per cent irom and
10 per cent manganese across the width of the old workings; in places,
this width may be as much as 200 feet, It is probable that further
eaploration of the deposits will reveal that the average grades of irom
mdnnganuomhi@crthaqﬂudiﬁpcrm respestively.

Estimeted reserves of poegible 15 per esnt irom and 10 per cent
mangAnese OTe are a8 followwy

Iren Ore Hill svaseaunveorneneary 1,5%0,000 tons

Moody HA1L suyersavenansevespasss 800,000 tons®

1l
Comprises the total of the estimated tonmages of the large
orebedies of Moody Hi11, ]



Sarmple Iran Manganes Phoaphorous Sulphur Width

2 £ % % Fogt
[ PN 22,02 12,18 0,56 0.23 a8
535 4910 22,3 0.5 0.10 11
516 U Th 16,84 0.38 0,02 10
-7 22,22 Ih.99 0.86 0.13 10
5.8 17 10,48 039 0,12 10
568 20,92 18,53 .28 treace 30
569 15,05 Li,d0 0,56 0425 8
5T 2747 10,80 0.89 0.03 1.5
579 25.48 14,69 0.96 0,09 28
581 24,95 10,28 0,86 0,13 7

MOOPY_HILL
513 26,06 12,26 0.69 0,02 n
583 31.5 12,15 1.08 0,02 5.5
584 26,97 14.84 1.09 0,02 he5
584 24,85 11,20 0.87 0.03 L
586 26,06 11,25 0.88 0,08 5
587 23.63 14,25 1,25 0.04 5
£a8 2,02 12,08 0.87 0.05 5
ARBA 3
5.1 13.88 6.97 0,28 0,02 7
ARFA 2

51-2 20,50 8.86 049 0.03 15

NHote: Numbers preceded by !'51' are of samples assayed by the Mines Braneh,
Department of Mines and Technical Surveys, Ottawaj other mmbers are ef samples
taken in 1939 by the Departament of Lands and Mines, New Brunswick, and assays
by J.T.Donald & Co,, Ltd., Montreal, Quebeo,
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Seneral Statement

There ars numerocus sogurTences of copper, lead and sinc
sulphides around the Wbhson grenitic stock, sbout 3 mdles southesst
of the town of Woodstock, In a very few known ¢ases these sulphides
are concentreted in sufficient quantities to warramt mere than a
superficial examination; mo deposit as far as csn be amcertained, has
ever been esoncuieally worked.

The ore minersls of the deposits usually consist of at least
two of the following - shalsopyrite, galena, and sphalerite, and are
invariably associsted with pyrite. The sulphides are fomnd most scamonly
in veins with a quarts-ealsite gangusj some replacement of the wallreek
by the sulphides has been noted, The host reoits are pre-Siluriam
greywacikas and slates, Mineralisation i{s undouwstedly gensticzally related
to the Gibeun stock, and as swh it is presumed to be Devondan ia age,

Belpion Ne, }

Tals deposit consists of lead and xino sulphidf which veewr
aleng a fault sone) the emslosing rocks are slates and greywackes, The
property is located sbout 2 miles to the southeast of Woodstock, and abont
1 xlle sast of the 3%, Jolm River, A shaft was sunk on the ore sone %0 a
dapth of 65 feet, between the years 1925 and 1927%, At the time the writer

11000k, P, Ju1 Deminicn Fo, 1 - Lead Property at Woodsteoks

Geol., Surv., Cansda, Esonomloe Geclogy series Be 8; pp. 70-71 (19%0).
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visited the property the shaft was partially caved in and filled
with water. Only the dump and surface sxposures eould be examined
satisfactorily. Several reports have been written on the property
and the information pressnted here has been tsken from these reports
and supplemnted with persomal observations,

The slates and greywsokes in the vieinity of the shaft strike
north 20 degrees east and dip 70 degrees northwest., The fault parallels
the strilke ef the slates and greywackes but dips in the opposite direction
at 70 degrees southeast. The slate, where eut by the fault, has been
altered to a shloritie material and is partially replaced by the
sulphides’. The sulphides are ecnfined largely to the fault sone and ave
found in veins with a quarta-caleite gangue and as replacement bodies.
The sone of minerslisation varies from 12 $o 48 inches with an average
of 36 inches, The minerslised fault some is quite marrew in the greywacke
but after passing into the slate it widens out eonsiderebly?, indicating
that the slate is much more favourably disposed to mineral deposition than
the greywaske. The vein has been proven for a distance of about 50 feet’,
Two more veins, (possibly the same as the mineraliszed vein in the shaft),
have been found 60 fest and 150 fest south of the shaft., Thess veins
sarried pyrite but no galens, sphalerite or ohaleopyrite. A vein of

Nertgnt, J. Dot wipublished report, (1%0) (for A. W. Kyle).
zﬁr:lght, Je D.t P dtc, Q%O)o

3chm, H. H. wpublished report; Files New Brunswiek
Dlpt- of Lands and !1!20:, (193‘0)0
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quarts with pyrite but no other visible sulphides, was found in the
bed of Comnell Brook sbout 1000 feet south of the shaft area.

The ore minerals present, in the order of their abundance,
are sphelerite, pyrite, galens, and chalcopyrite. The order of deposition
was spperently pyrite, sphalerite, chaleopyrite, and galems, the two latter
were probably deposited scutemporanecusly,

Assays of the ore wary sonsideruably, probebly the most
represectative assay is of a bulk sample of 422 pounds takem from the
shaft, and ecusidered to be an average run of ore, The results of this

A2y Were as toumls

Gold sesnsrsneserevanovsises 0,008 on/bon
Bilver cssevesssnccasseseas 1,00 o:/ten
Lovd wesvssonsansusnvrsanse 5,16 per eent
Coppor ssspsssrssnsesavecss 057 per eant
ZUW sranenesenssrvnssvenss 7253 per sent

In 1930 H« Ho Glaudet reported that an average assey scross 3 fest st
15 fest below the surface gave the. following resultst

Geold Mrsessitansnssneniosns SrROO

31Iver sescensosovecriesns 2 u/tm
Lead samsavanbssnesevnacun 558 per aent
Gappcr OSSN NEN I IDOITFIEY Oy por sent
24N sovusvnsanessvesseses 7okl per cent
Im 8000000 0eSseseRaReES SQBS peor cent,

Js D, Wright 4n anmpuhu-}»dnporb states that an assay of 12 pounds
of vein msterial from the shaft was as followst

GOld sesveersenssneversaree 0,10 on/ton
34lver aesesnssscernrnsesns 5400 OI/M
lead evovNEBILOIRSIRYSINGCIGIRAL 1«57 per eent

Coppor sssesnssrinsanesenes 3odé por oanut
2ine seevssnrssescnnssneses 8,00 por cent
Because of the smll sise of the deposit, the owners did not

consider it to be of economic value, and cessed development work,

1

Beport on the Flotation and Concentration of Co
lead-Zine Ore from the Dominien No. 1 Mine Woodstoak, N. B?l;”g;pt.
of Mines, Bureau of Mines, Canada, (1%0).
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This deposit ecnsists ef a sonsentration of copper sulphides
in quarts veins, The veins oceur in the neighbourhood of the contast of
the Gdbson granitic stosk with a reof pendant of slates and greywackes,
mmm»m&-mtm;mumdtm-m.mmmu
visinity of the deposit (ses Pigure 3i). |

The property ha.buuthﬁln south of the towm ofwoodlteet
on the east side of the &8, John River. The deposit was first sericusly
thought of as a potential produser of eopper ore at about the turn of the
sentury, In sbout 1906 an adlt was driven into the side of the hill
following the vein system for a distanse of about 275 feet, The veln
ystem was faulted off, and work was sbandoned with mo attempt being mads
to locate the displaced ore m:"

The prineipsl mineral sought in the ore was ehaloopyrite. It
oocured with pyrite and minor smounts of galema and sphalerite; assays made
on the ore also reported minor smowats of gold and silver, The shaleopyrite
ocoured in fpoekets' in the quarts veins. |

Cepper ore was mined en this prepsrty between the years 1854
and 1858, It is situated about A miles seuwth of the town of Woodstock em
the west side of the 3, John Biver nsar ihe mouth of Bull Greek. The shafts
were senk aleng the eontagt between the slates and greywaskes and the Gibeon
granite stosls, A eonsiderebls sasunt of epleretion and develapment work
bas been undertaken on the preperty, as is evidenged by a plan of the old
weriings (ses Figurs 35)« The mein shaft was reported sunk to a depAh of 125 feel

1 ' '
Hevey, J:i porsonal scsmmication. Mp. Bevey 1 tinme
mzmamim,mumummatmmm.
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The ore was gquarts wineralised with shalsopyrite and n‘rih".
Indications are that the minerslization was spotty, with, probebly,

mall pogkebs of kigh grade soppsr ere,

Nrighh Breck

Galmma, sphalerite wish miner amounts of chaleopyrite, sud
pyrite are found in quards velins and disseminated in a fine-grained
greywasin, on the seuth bank of Weight Brook shout 1 mile from its mouth,
This brook jeins the 5t, Joim River direstly oppouite the town of
Woodstosk, Diadase dykes gut the slates and greywssites mear the deposit,
Development workt in 1949 commisted of & swall amowst of diamend drilling
and & pit from which about 1000 gebie feok of rook has been removed. This
work did not give very mmoweging results and as far as is kmown the
property was abandened, The deposit is wein type with some replacement
of the graywasks, Mineralisstiom is wdovbtedly related to the inbrusion
of the Oibsen grenite sbewt & miles %o the south.

SILVER

The ealy propesty in the reglon worked exclusively for silver
was that of $be R. K. Britton Minming Compsny, lscated about L wiles north
of Woodstock om the west side of the 3t. Johm River, The mine, which is
said to have had & shaft over a hndred feet deep with two lewels, is now
sonpletely sonssaled by vaving and fill, Mining was repertedly started in
1889 and eomtimued wntil 1890 sr 1892, esd during this time abowt $250,000

worth of silver was extrasted from the ere-, The host roek of the depesit.

TMtley, k. Wet The Minersl Reseurces of the Provimes of New Braumicks
Pt N, Aprmm) Seport. Oexl. Surv,, Gcmdn. Vel. x, Px 25 M).

ZM. B Lo, and Smw, K. E.J personsl somsunication
(Messrs, Shaw are long time residents of the ares).
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are greywaocke and slate, Reamination of the surface exposures and
the dump guve littls evidence of the type of ore mined but apparently it
was in the form of quarts~calsite veins sbout 18 inches wide and the
ore minersl was primarily argentifercus galena, associated with pyrite.
The ore bhad an assey otla

SLIVET sessvsoncnvosvrnasvrvsnsencvelssS O8/t0n

1ead  sesusnencnnensrcsasennerrenesde’ per gent
Geld plttnuvoooqvtnoo’aqua;cct---tﬁ”

The origin of this deposit is unimown bub it is probably
gonetically related to the intermediate to basie intrusions in this part of

ths area,
GOLD

Gold has been found in minute quantities associated with the
base metal deposits in the areas; it was aleo reported in asseys from the
silver property of the R¢ K, Britten Mindng Cempany, Separate cscurrences
of geld have been reported in the viainity of Osk Nountain in the seuthera
part of the Woodstogk ares., The region in which the gold was reported is
covered with very large boulders of white miliky quarts, and it is supposedly
in this quarts that the gold was found. The writer examined the area with
conniderable gars but found no trace of gold, Seme very small smomts of
ehalgopyrite and pyrite were noticed in the quarts beulders. No quarts was
found i situ!, |

1
Shaw, B. L., and Shaw, K. B. psrsenal ccnsmmieation
(Messre. SBhav are long time residents of the area.),



LIMESTONE

Seperel Statement

Agrieculture is the major industry in the Woodstoock and
Millville areas, and as such is of prims importance in the economy eof
the inhabitants. Ground limestone or 'lime!, as it is often referred to,
plays a very important rcle as a ferdiliser, contributing to the
maintenance and productiem of an agricultural district; thus, depomits
dWomuMan always of importance in a farming community.

The largest quantity of calsarsous roeks in the region is
undoubtedly the ealcareous slates of S{lurian age which outerep over a
large porticn of the Woodstook area. The economical use of the majority
of the slates for their lime content is Impractical because of their
impure character., Intercalated with the ealecarecus slates are several
lentisular beds of fairly pure limestone, but these beds are usually of
such limited extent that they eould not be commercially exploited.

The largest and the purest deposit of limestane located %o
date oscurs in the relatively non-galoarecus strata of the pre-3ilurian,
This deposit is near Central Waterville in the west ¢entrel part of the
Killville area. There are no other limestone deposits of any eonsequense
in the pre-3ilurian of the areas under study.

Zyx Cormer

This deposit of limestone is in the southern part of the
Woodstoek area, immediately south of the road betwsem Ivy Corner and
Limestons about onevhalf a wile sast of the first mamed place, The pits
and quarries that made up the old working are all filled, There are no
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exposures of bedrock in the immediate visinity of the deposit;
examination of the property by the writer was limited to the soil
sover and the old dumps. The material quarried was apparently a dense,
black or darit grey, limestone, eontaining a fair amowsh of shell fragments
and srinoid stems, all of wvhish were slther too imperfect or fregmentary
to permit identification, There was no trece of internel structure in
the limsstens, but from the location of the pite and by scunversations
with long time residents, it was amsertained that the limestons conformed
with the structure of the enclosing rooks, The bed of limestone forming
the deposit was about 100 feet wide and about enewquarter of a mile
leng,

Limestone was quarried from this deposit in the sarly part of
the 1800's, Scome of the material wss srushed and used losally as
fortiliser, other was slaked and used in mortar in the emstrustion of
barracks for the United States Army, in mearty Houlton, Meine . Besause
of poor dreinage, work was suspended oa the deposit about 100 yeare agoz,
and as far as is known was not resuned,

Smtral Vaterville
The deposit is escmposed af two lenticuler beds of limestene
separated by a few fest of 2late, enalosed in slates and greywackss, all of
which appear to be pre-Silurian in age. The deposit 4s about 100 fest east

of the road between Temperanse Vale snd Woodstoek and about 4 miles from
the former place, and 14 miles poutheast from the latter, The history is

lgarsen, A,1 persenal camnmiestion,(Mr, Carsen is a longtime
resident of the ares).

“Bailey, L. Wot ap. eit., p. 300 (1885).
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mweertain, but it has been known since at least 1984, when it was
investigated by L. W, ld.loyl. No serious work was apparently dene
on the deposit mtil around the time of World War 1. From them wmtil
the present time the property has shanged camership seversl timss,
Under the direotion of seversl people the limestane was pulverised and
used locally as fertilizer, but for verious reasmms, largely either
poor managemnt or the lask of sapital, the worlkdng of the deposit
has not preved to be escnamically feasible for the cwners.

The Limestons of the deposit is white to light grey, and
crystalline, The two beds malding up the dsposit are distinetly lemticular,
ml‘iﬁ!.nwidthrrmzio”!'!ﬁmrahnﬁhotmtm. The beds
dip essentially vertically, and are disposed in the shape of a vertical
drag fold (see Plgure 36), The trend of the deposit is northerly. The
beds of limestens are separated by from & %o 12 feet of dark grey slate
and enclosed by dark and light grey alate and greywgreen greywacke., The
slates and greywackes are sut by mmerous quarts-caleite veins.

Although the limestons is caystalline, the shape of the deposit
and the severe deformetieon the rosk has wadergone have rendered it
wsuitable to be quarried as dimensien stome for the bullding treds,
Palverised, the limestans is admirably suited fer agricultural purposes.
Analyses made by the Canadian Pasifie Railway Develepment Bransh gave the

loailey, Lo Wes op. ait., ps 156 (1885),



following results’s

miuaoo0!00!.‘!0Q.ollo'b‘l‘.l.u.ooOl“ per ecant

Alumingscresovessronnsssssesvesnssenda? por ot

Iron Md‘lt.l.'ii‘.d’ll'.i.t.......o.25 pormt

Caleium Carbonatosecssesarnssnsnes 98,27 por et

Magnestiun Carbonat@®eesvscasrsronens

S\llphur mm(ll..uwpqq;ﬁc¢’ilbaavoo trace ’

Duaring the years 1945 and 19%4, the Provineial Ooverrment
diamond drill was engaged by s private gemsern to put down )2 holes on
the property) the total amount of drilling dme was 1597 feet®. A ghort

desaription ef the holes that appear dn Pigure 36, follows,.

Hole Bearing Dic  Depth Iimgstons
- o bo Iuisinena
1 863w 45 At 119w 38t 5m 241
2 Nesx 45 2AY A 20" 144
3 B6OW A5 %! 138t 1! 56+
b N3oW 30 14t 197! 139 a4
L5t 172437 . L UL
5 BAOE 35 175! - - -
é ST2E A4S é0! 20¢ 60t 401
7 8728 45 1254 o' 20t 201
8 NA0R L5 98t - - -
9 S12F L5 190t - - -
12 vertical 2480 ot 103! 103!
1521 264744" 1514w

The quarry whigh has besn establighed on the limestons in the
pest years is roughly eircular in cutline, with s dianeter of approximately
100 feet, The proven area wnderlain hy limestone is about 11,775 square feet,
Tomnage has been estim:ted at about 1000 short tens per feot of depth. One
drill hole, No. 12 of Migure 36, indicates that the limestone extmnds to a
depth of at least 267 feet below the quarry floor,

197ihmm1berb, Dept, lands snd Mines of the Provines of
New Brunswick, p. 49, (1933).

Dept. lands and Mines of the Provinge
of Hew Brmnw:lok, Pe 37, 3%6
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