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NATURAL GAS IN BRANTFCORD AREA, ONTARIO

INTRCDUCTION

This report is a brief‘account of the geological
features of natural gas occurrences in Brantford area. It
is condensed from a more complete and comprehensive memoir, now
in press, dealing with all phases of the bedrock geology and
the related economic products. The report is issued at this time
in the hope that it may aid operators seeking to alleviate the
present more or less acute natural gas situation recently brought
about by various causes, which it is not necessary to enumerate
here,

The region here designated the Brantford area includes
about 4,800 square miles extending in an east-west direction from
Dundas to Aylmer and in a north-south direction from Mount Forest
to the north shore of Lake Erie, Within this area, commercial
production of natural gas is at present confined to that part
lying south of the 1atitudé of Paris. The accompanying map il-
lustrates this part of the region; it shows the positions of
wells drilled to obtain natural gas and oil and alsoc presents
structure contours drawn on top of the Clinton formation,

During the earlier days of the industry numerous
wells were drilled for which no records are now available;

there is a strong possibility, therefore, that many wells
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have becn drilled that do not appcar on the map. Appreciation
of this fact is esscntial for anyone contemplating drilling in
areas appearing as untested on the accompanying wap.

A relatively small amouant of drilling has been done
north of this region and shows of gas have been obtaincd at
several localities, but there has been no comuercial production.

SULIARY AND CONCLUSIO.IS

The part of Brantford area affording commercial
production of natural gas lies south of an east-west line
drawn through Paris., Within this southern part natural
gas is drawn from four formations,all belonging to the
Siluriasn; these ares the Clinton, which is productive over the
greatest extent of territory; the Guelph; the Grimsby (Red
Medina); and the Whirlpool (White Medina)..

The regional structure as evidenced by the top of
the Clinton (See accompanying map) is monoclinal, the strata
dipping southerly at an average rate of 24 feét a mile. Small
reversals of dip are common, but structural closure is rare.
Variations in the rate and direction of dip heve not been caused
by folding of the strata, but are due to unequal settling of the
beds, to variations in the thickness of groups of beds, etc.

Many wells have been drilled in many parts of the
southern, productive district, There are, however, several

areas of considerable extent in which few wells are recorded
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(§§3 accompanying nap), but no records exist of ﬁany wells that
were drilled in the earlier days of the gas industry and it

may be that a considerable number of such wells were drilled

in the otherwise apparently largely untested districts.

In the productive districts there are, here and there,
groups of closely spaced productive wells constituting “gas
fields™, All these "fields" are not definitely limited by
dry holes, and in meny instences sporadically distributed pro-
ducing wells occur in the less closely drilled areas inter-
vening between the “fields". On the .cther hand, dry wells.
-occur surrouunded by producing wells. - B i

Therc is no apparent relati&n.between-etructure-and"

" the presence or-absence .of producing horizonse. .. Apparently”
the accumulations of -natursl gas are due $o.the porous chare~
cter of certein beds and the existence of gentle anticlinal..- -
rolls or decreases in. the regional dip within circumseribed
areas, As already stated, these favomring structures are not
due to folding. For the most part they are so gentle that

even in closely drilled areas they are not definitely de-
tectable,

The presence or absence at any given locality of
the features favouring accumulation of natural gas cannot
be foretold., There 1s no evidence to indicate that these
favouring features are confined to the producing parts of the

southern productive district., They may be present in some

-
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places within the untested or apparently untested intervening
areas and, therefore, these intervening arees may properly be
consgidered as worthy of attention,.

In the districts north of the southern productive
part of Brantford area, a relatively small amount of drilling
has been done and shows of gas have been obtained at several
localities, but there has been no commercial production.

In the uorthern, as yet wiproductive, part of Brantford
arca, the only Silurian formetion o fering prospects of production
is the Guelph, -and this only in the western half of the area
where it is covered by younger rocks. The only other prospective
producing horizon in the north is the Trenton., This formation

has so far failed to yield gas in commercial quantities.

STRATIGRAPHIC SYNOPSIS

Thickness
System Formation in feet Lithology
Norfolk 0 - «4l0 Grey, blye, and brown limestone
and chers$
Devonian
Oriskany Light grey sandstone
Bertie-Akron 35 -~ 105 Brown dolomite, grey and bluish,
argillaccous dolomite
Salina 325 - 415  Argillaceous dolomite, calcar-
eous ghale, gypsum, anhydrite
Guelph Grey, buff, and brown dolomite
Silurian Lockpors 202 - 320 Light grey dolomite, brown,
’ bituminous dolomite at the top

»
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Thickness
System Foruwation :in feet Lithology

Rochester 0-80 Dark grey shale and calcareous
shale

Clinton 0-35 Grey crystalline limestone

- Thorold 0-15 Light grey and grecenish grey

sandstone

Grimsby 60-110 Red sandstone, red and grey,

Cabot Head calcareous shale, grey and

and brown limestone

Manitoulin

Whirlpool 0-24 Grey, fine~ to medium~-grained
sandstone

Queenston 360-500 |Red, in part sandy, shale

leaford 640+ Chiefly grey shalc with inter-~
! bedded grey, impure limestone
Dundas beds, the latter more commuon

toward the top

Billings 130+ Dark grey shale Dbecoming black
Ordovician and bitumincus toward the base

Trenton Esgentially grey and brownish,

and crystalline limestone and dolo=-

Older 680+ mitic limestone with partings and

Paleeozoic thin zones of grey and occasion-

Limestones ally greenish shale

Basal beds 1-30 Sandstone, arkose, arenaceous

limestone, and do%g@ite

Precambrian
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PRODUCING HORIZONS

Commercial production comes entirely from rocks of
Silurian age, the Medina, Clinton, and Guelph formations
holding all the producing rocks. Four productive horizons
are present within these formations, viz., the Whirlpool
(White Medina), Grimsby (Red Medina), Clinton, and Guelph,

The Whirlpool consists of fine- to medium~grained, grey
sandstone, It rests disconformably upon the Queenston forma-
tion and varies in thickness from mere traces of sand in wells
from Bast Nissouri and North Oxford townships to about 24 feet
as exposed on Nottawasaga River. Walpole, Tuscarora, Onondaga,
Brantford, and Woodhouse townships hold wells that produce gas
from this horizon,

The Grimsby does not outcrop in the Brantford area; it is
present only in the southern part where it is concealed beneath
younger rocks and is, therefore, known only from well samples.
1t consigts of light grey and red sandstone and sandy shale

with some grey shele. As seen at the outcrop in Niagara gorgel

L Caley, J,F.: Geol., Surv., Cenada, Mem. 224 (1940).

the Grimsby consists of irregularly distributed lenticular masses
of sandstone separated by shale or sandy shale., Drilling indicates
that the same conditions prevail in the Brautford area and
production may come from alumost any level within a maximum total
thickness of about 45 feet. Walpole and Woodhouse townships are
the chief areas producing from this horizon, although gas is also

found in the Grimsby in Townsend, liiddleton, Charlotteville,
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and South Walsingham townships.

The Clinton does not outcrop in the Brantford area; it
is present only south of the latitude of Galt and is concealed
beneath younger rocks. It consists of grey and buff~-coloured,
crystalline or granular limestone. As intecrpreted by the
driller, this horizon includes the underlying Thorold sandstone.
The following are thicknssscs.of the Clinton proper, as deter-

mined from well samplics:

Township Thickness in feet
ilalahide 25
Bayham 20
South Dorchester 25
Woodhouse 10
Charlotteville 20
Middleton 15
South Walsingham P45}
Dereham 20
Fast Nisseuri 2b
North Oxford 30
North Easthope 20
Brantford 13
Tuscarora 10
Beverly ‘ 35

The Clinton is productive throughout ﬁhe present
producing part of the area with the exception of Dereham
township. In that township production is from the Guelph.

I'ew holes have been drilled as deep as the Clinton there
and all have sd far been non-productive.

The Guelph formation contains the highest producing
horizon in the area. The numoer of drilling samples available is
insufficient to permit determining the exact position of the pro-
ductive beds, but they are high in the formation and apparently

g
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within the upper few feet. This part of the Guelph is a grey, buff,
or cream~coloured, crystalline and finely granuler dolomitce. At
present all the production from Dereham township and
much of that from Bayham and Melahide townships is from this
horizon,
SUBSURFACE STRUCTURE

The accompanying map shows structure contours drawn
on top of the Clinton formation., The genersl structure on this
horizon has a southerly dip averaging about 24 feet a mile over the
entire producing area. This apparently monoclinal regional struce
ture shows local variations and reversals in dip, but there are
few definite folds with structural closure. The folds that are
indicated are so‘gentle that 1t seews better to attribute them
to initial dip or differential settling rather than wholly to
diastrophic movement.

A low enticlinal roll or elongate dome is indicated in
the north-central part of Tuscarora township immediately south of
Grant River. This structure has an easterly trend with a
major axis about 1% miles long. It underlies the north half of
River lots 30 to 40, A closure of about 30 feet is indicated,
The southerly dip of the south limb is about 80 feet a mile; it
Gecreases rapidly to the regional average, The reversal in the
reglonal south dip that forms the north side of the structure

appears to be conslderably less in megnitude,
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A similar structure is present in the wost-centrel part of
QOuonde;:a township, whore it underlies lote 10 to 15, conqession I1I,
and extends westward about £ mile into Brantford township. A
closure of about 20 feet is indiceted. The south flank dips at
about 60 feet a mile and *the north limb shows ounly a slight
reversal of the regional south dip.

A smell dome with a closure of about 20 feet underlies most
ef lots 1 %o 3, cog. IT, Walpole .tp.; this is probably little
more then a bulge on the regionel structure,

A low roll is present in the southwest part of Kiddleton
township and underlies part of lots 2 to b, concession IN, and most
of lots 1 and 2, concessicn IIN. The structure trends
generally southsest with a major axis about 2 miles long. The
south flank dips about 80 feet a mile and the rate of dip is
thought to decrease to the regional rate at a distance of about
13 miles from the crest or the roll., On the north side, the
regional southerly dip is resumed within epprozimetely i-mile of.
the crest. A closure of 20 to 30 feet is indicated,

ALbout 2% miles east of the foregoing structure a vory
swmall doming of ?he Clinton is indicated beneath the northern part
of lots 16 and 16, concession ILIg,and the south part of the same
lots in concession IiS. It is slightly elongete with a major
axis about é'mile long, trending southeast. The south linb has
a maximum dip of zbout 130 feet a mile; this decreases gradually

attaining the regional sverage at ain estimated distance of l%
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miles from the apex of the fold. On the north side the regional
direction of dip is resumed within a distance of-% mile.

As already suggested, the fact that the foregoing structures
are both extremely gentle and widely scattered render it mwuch
more likely that they are the result of uneven settling rather
than of any tectonic movement. In some instances at least, the
low doming may be due to reefs in the Clinton limestone, Reef
structures are known elsewhere in this formaticn and can be seen
at Niagara gorge in the upper Clinton and sven projecting into
the overlying Rochester shale.

PRODUCIHG FIELDS

Within the present producing region driiling has been
concentrated in arecas that for purposes of description may be
referred to as "fields". In most cases these areas of concentrated
drilling are not properly fields in the sense of being producing
areas whose limits arc definite and that are surrounded by stretches
of country known to be non-productive, Although it is true that arcas
of concentrated drilling are separated by non-drilled regions of
considerable extent, these latter do, in some instances at least,
contain isolated, widely epaced producing wells,

The lack of well-defined structurcs suggests that structure
resulting from diastrophic causes is not the mejor controlling factor
in accumulation, This conclusion lends support to the belief

that the present producing areas or "ficlds" may not constitute
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separate fields and that the intervening, non-drilled areas
may represent localities of potential production., The following
remarks are based upon evidence drawn from wells for which data
were available and which could be located in the field.

The extreme esstern part of Brantford township to-
gether with the southern third of Onondags and most of concessions
V and VI Tuscarora vownship, constitute a "field". Gas is found in
every part of this area, apparenily regardless of structural
conditions. Non-comuercial wells occur sporadically through-
out; in:some instances these are surrounded by producing wells,
a condition strongly suggestive of discontinuous porosity in
the reservoir rock, About 20 per cent of the holes for which
records are available were initially eifther dry or non-commercial,
The Clinton and Whirlpool are the chief producing horizons and
many wells draw from both., Producing depths range from 362 to 490
feet for the Clinton and 441 %o §65 feet for the Whirlpool.
The following log illustrates the dstziled stratigraphy in this
field:

Log of Hartley Well No. 2

Locations 1ot 16, concession 111, Onondaga township

Thickness
Formation Depth in feet in feet Lithology
0-110 TTID ifo sanples
110~150 40 Derk grey end greenish, limy
Salina shale; traces of anhydrite,
150-155 5 Grey, crystalline dolomite.
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Thickness
Formation Depth in feet | in feet Lithology
155=170 15 Grey, finely crystalline dolomite.
Guelph 170-190 20 Grey, finely granular dolomite.
190-220 30 Grey and brownish, finely cry-
stalline dolomite; traces of anhy=-
Lockport drite at 205 fest,
220-250 30 Light grey, finely gronular dolo=
mite; porous in lower 20 feet.
250-270 20 Light buff, finely granular dolomite.
270~300 30 Light buff, finely granular dolomite
with some dark grey, limy shale.
300-395 95 Brown and grey, finely granular

dolomite; btraces of anhydrite at
335 and 375 feet.

3956=410 15 Light grey, medium and coarsely
crystalline dolomites

Rochester 410-455 45 Dark grey, limy shale.
Clinton 455«468 13 Buff and grey, finely crystalline
limestone with btraccs of grey shale,

Thorold 468=4178 10 Light grey, medium=grained sandstone.
478=500 22 Red shale, sandy at basc.

Cabot Head 500=520 20 Green shale, little red shale and

and grey limestone.

Manitoulin 520-540 20 Greenish grey shale.

540-565 25 Grey, crystalline dolomite with

small emount of grey shale and
dolomitic shale.,

Whirlpool 565=575 10 Light grey, medium~grained sand-
stone.,

Queenston 575«576 1 Red shale.

Haldimand County

. Drilling covers practically all the southern two=thirds of the
part of Walpole township within the present area. The greatest
concentration of wells is on lots 1 to 6, concessions I bo IV; lots 7

to 12, concessions IV and V; and lots 13 to 18, concessions V to VIII,.
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Elsewhere within the first ton concessions tho wells arc morc or less
scattered, with the most extensive non#drilled areas in lots 1 to 6,
concessions VI to X, and lots 7 to 15, concessions I and II. About
35 per cent of the wells for which records are available were iritially
dry or non=~comniercial. The Clinton and Grimsby are the chief pro-
ducing horizons, although many wells yield from both and in somo
cases the Clinton and Whirlpool yield to the samo well,

Norfolk County

Woodhouse township contains what might be called o western
extension of the Walpole township producing area, although a sparsely
drilled region intervenes between Welpole and the most thickly
drilled part of Woodhouse township. In Woodhouse, most of the wells
are in the southwest part, ombracing lots 3 to 12, concession I;
lots 3 to 9, concession II; lots 2 to 6, concession III; lots 1 to
10, concession B,F.; and lot 1, Gore. In addition, more scatbtered
drilling has been done on lots 11, 12, 18, and 19, concession V;
lots 12, 13, and 20, concession VI; and lobts 13, 14, and 15, conw
cession I. Hxtensive nonedrilled arcas are present in the northwest
and central part of the township, Of 128 wells for which records are
available, 16 werc dry. The Clinton is the chief producing horizon, but
the Grimsby alsoc produces and in about 20 per eent of the wells the
yield is from both horizons, Produeing depths range from 860 tc 1,093
feet for the Clinton and 874 to 1,138 fcet for the Grimsby horizona

The following log shows the detailed stratigraphy in this district:
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Log of Iscac Hewott Woll No. 1

Location: lot 11, concession V, Woodhouse township

Depth in Thickness in
Formation feet feet Lithology
Norfolk 55=120 65 rownish grey, fine, magnesian lime-
stone; grey chert; traces of sand
at 55 and 90 fcet.
Bertie-Akron {120-195 75 Brown and grey, finc dolomite
195-205 10 Brown, fine dolomite; little dark,
limy shalec, ‘
Salina 205=-280 75 Dark grey and greenish, limy shale;
: SOMe gypSuMe
280=380 100 Brown, finc dolomite; some dark shale
- traces of gypsum.
380=420 40 Dark grey, limy shale; traces of
anhydrite.
420=4350 60 Brown, fine dolomite; little grey
shale.,
. 480500 20 Dork grey, limy shale; traces of
anhydrite.
500-520 20 Brown, fine dolomite; little dark,
limy shale,
Guelph 520-600 80 Grey, finely granular dolomite.
600780 180 Creem~coloured, finely crystalline
dolomite; traces of selenite at
Lockport 740 and 770 feet.
780=800 20 Brown, fine dolomite.
800-~810 10 Grey, limy shale.
Rochestor 810~-840 30 Dark grey, limy shale; little
brownish limestone.
840~880 40 Dark grey shale.
Clinton 880=890 10 Grey, crysbtalline limestone.
Thorold 890-900 10 Light grey sandstone.
Grimsby 900~920 20 Grey and greenish sandstone; little
' red shale,
920-950 30 Greenish grey shale; little reddish

impure lime and grey sandstone.
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Depth in - Thicknoss
Formation feet in foet Lithology
“Cabot Head ! 950-965 15 Greenish grey shale.
and 965-970 5 Grey dolomite.
970-1000 30 Greenish grey shale; little groy
Monitoulin dolomito at 995 to 1,000 feet.
Whirlpool | 1000-1010 10 Grey, medium~grained sondstone,
Queenston | 1,010-1,015 5 Red shale,

Middleton township contains threc distinct areas where drilling

has been more or less concontrateds The most casterly is con=

tinuous -with small producing areas in northeast North Walsinghom

township, northwest Charlotteville township, and southwost Windham

township.

The most westerly extends a short distance into Bayham

township, Elgin county, where it joins the Eden field. Thesc

. ocreas are scparated by more or less untested localities, but

structurally the three areas seem to bc parts of a single, narrow,

east-trending area extending from Bayhom township eastward to

Windhem township. Gas is found practically throughout this area,

though dry holes occur at several places. Such o condition

indicates that dry holes do not necessarily dofine the limits of

& field and favours considering the intervening, untested arcas as

being potential,

About 25 per cent of the wells for which records

are available were either initially dry or non~commercial. The

Clinton is the chief producing horizon, but a fow wells yield from

the Grimsby in Charlotteville and Middleton townships, Producing

depths for the Clinton horizon range from about 1,035 to about

1,329 feets The following log shows the detailed stratigraphy of

this area:
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Log of J. Holtby No. 2 Well

+Location: lot 6, concession VIII, Bayham township

Depth in Thickness
. Formation feet in feet Lithology
Norfolk 270=440 170 Grey,fine limestone; dark, bituminous
streaks from 380 to 440 feet,
440-540 100 Grey, fine limestone; much grey chert.
540-560 20 Coarse, grey sand with much chert.
Bertie~Akron 560~610 50 Brownish grey, fine dolomite with
dark, bituminous streaks.
610=650 40 Grey, limy shale and brown dolomite;
Salina SOme gypsum,
650950 300 No samples,
950=970 20 Dark grey, limy shale, traces of
anhydrite.
970-~1,010 40 Brown, fine dolomite; traces of
gypsum.
Guelph 1,010-1,260 250 Grey, cream, and brownish coloured,
.Lockport finely granular dolomite; traces
of selenite at 1,070 and 1,130 feet,
«Rochester 1,260~1,300 40 Dark grey, limy shale
Clinton 1,300-1,320 20 Brownish grey, granular dolomite,
Cabot Head 1,320~1,400 80 Grey, greenish, and red shale; little
and reddish limestone; bryozoa frage-
ments at 1,350 feet,
Manitoulin :1,400-1,430 30 Grey, crystalline limestone; little
grey shale,
Whirlpool 1,430~1,440 10 Greenish shale with some white sand-
stone.
Queenston {1,440~1,450 10 Red shale.

Drilling in South Walsingham township is in part concentrated on

lots 8 to 17, concessions B and A; and on lots 16 and 17, concessions

. I and 11,

Gas is found throughout this district, although about 20 per

cent of the wells for which records are available were initially dry or

non=-commercial,

The Clinton is the main producing formation, but in a
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few wells both Clinton and Grimsby are responsible for the yield,

Producing depths for the Clinton range from .,272 to 1,370 feet,.

The following log shows the detailed stratigraphy here:

Log of Dominion Natural Gas Compony Well No. 1

Location: lot 9, comcession B, South Walsingham township.

) Depth in Thickness
Formation feet in feet Lithology
290-450 150 Creem=-coloured, finely crystalline,
Norfolk ~ magnesian limestone; little chert at
370 feet; dark, bituminous streaks at
i 360 end 450 feet.
450~485 35 : No samples.,
485495 10 Chiefly chert; some coarsc sand.
496-530 35 Brownish grey, fine limestone; much
chert; some coarse sand.
530=535 5 : Chert, little fine sand
535=~550 15 §Grey, fine limestone; much chert;
i little coarse sand,
550=-565 15 Chert; some clear, angular quartz grains.,
565=585 20 Chert; little coarse sand at 570 feet,
Bertie-Akron |585«655 70 Buff and brown, fine dolomite.,
655-740 85 Dark grey, limy shale; traces of gypsum.
740-790 50 Brown, finely crystalline dolomite,
Salina 790-~850 60 Dark grey, limy shale; little brown
dolomite; traces of gypsum.
850~-860 10 Brown, fine doliomite; minor amount of
grey, limy shale,
860~940 80 Dark grey, limy shale; traces of gypsum.
940-970 30 Brown, fine dolomite.
970~1020 50 Dark grey, limy shale.
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Depth in | Thickmness
Formation feet in feet Lithology

Guelph 1,020-1,035 15 Grey, finely granular dolomite;
traces of selenite at 1,035 feet.

Lockport 1,035-1,210 175 Grey and brownish, finely crystalline
dolomite.

1,210-1,230 20 No samples.

Rochester (1,230-1,275 45 Dark grey shale,

Clinton 1,275-1,300 25 Grey, finely crystalline dolomite.

Thorold 1,300-1,315 15 Grey, medium~grained sandstone,

Grimsby 1,316-1,360 45 Red and grey sandstone with minor

amount of red and grecnish shale,

Only a few wells have been drilled in Houghton township,

and of the 17 wells for which records are available, 4 were dry.

Production is from the Clinton at depths between 1,382 and 1,423

feet, and one well is roported to yield from the Whirlpool,

Elgin County

Bayham township conteains four separatc areas of con-

centrated drilling. At the extreme northwest part on lots 1 and

2, concessions IX and X, and lots 4, 5, and 6, concession X,

there are about 19 wells forming an extension of the Browns-

ville "field" of Dereham township.,

All but one of these wells
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obtained commercial production from the upper part of the Guelph
dolomite at depths between 895 and 960 feetb.

The second producing locality includes lots 22 to 28,
concession VIII and constitutes the Bden “field", already referred
to as a westward extension of the Middleton township producing
area,

The third locality is in the westecenbtral part of the
township and includes_only about ten wells, on lots 1 and 2,
concession V, and lots 1 to 4, concession IV, Of these,
only five were commercially productive and three were dry; data re-
gerding the remaining wells is lacking. Yield is from the Clinton
formation at depths between 1,263 and 1,398 feet.,

The fourth locality is in the south~central part of the
township and includes the old Vienne "field". Most of the wells
are in lots 11 to 16, concession I, and lots 12 to 25, concessions
IT and III. Of about 63 wells in this area for which records are
. available, 13 were either initially dry or non-commercial., Pro=
duction is mainly from the Clinton at depths between 1,304 and
1,415 feet, but several wells yield from the Grimsby horizon.

The log of J. Holtby No. 2 well on lot 6, concession VIII, alrcady
given, illustrates the detailed stratigraphy in Bayham township.

The Malahide "field" was’'discovered by the Union Gas
Company of Canada, Limited, late in 1938 and is still being

developed. When last visited by the writer (September, 1939) 18
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wells had beon drilled or were drilling; most of these arec
concentrated on lots 15 to 24, concession V, and lots 8 +to 10,
concession IV, Of the 18 wells, 8 were commercially productive,
6 were dry holes, and 4 werc ¢rilling. Since that time the number
of wells in this field has more Than doublad. The producing horizon
varies from 9 to 45 feet below The top of the Guelph formation, the
drilling depths being between 1.060 and 1,083 feet, Sufficient
date upon which to work out the structure is not at hand. However,
using the top of the Guciph ns doterinined from well samples, there
appears to be a low anticlinal roll or elongate dome trending
generally northeast, with its mujor axis extending at least from
lot 15 to lot 23, concession V. This apparent structure is
bounded on the northwest side by a line of dry holes situated
within £ mile of the crest. No definite indication of the probable
southeast limit is as yet kumowm t) the wriver. Tae following log
shows the detailed stratigrophy of this field.

Log of B, Browa No. 2 Well

Location: lot 21, concession V, Malazhide township

Depth in ; Thickness
Formation feet in feet ' Lithology
295=407 112 Brown anc crsam=-coloured, fine lime-
. Norfolk stone; 1listtle chert at 335 and
3732 foet
407=484 77 iCream-coloured, fine limestone with dark,
- ! bitumincus streaks.
484596 112 (Zight buff limestone; minor amount of
chert {hroughout,
596-624 28 CheiH; small amount of grey sand.
624631 7 Cream=~=coloured, fiane limestone; little
chert.
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Dopth in | Thickncss
Formation feet in feot Lithology L
Bertie-Akron | 631- 684 53 Brown and grey, fincly crystalline
dolomite,
684~ 700 16 Dark grey, limy shale.
Salina 700~ 722 22 Brown, finc dolomitc; some dark, shaly
limestonc.
722- 821 99 Dark grey, limy shale; small amount
gypsum.
821~ 377 56 Brown, finc dolomite; traces of
gypsum.
877~ 920 43 Dark grey, limy shale; traces of
gypsun.
920~ 941 21 Brown, fine dolomite; little dark,
limy shalc; traces of gypsum.
941~ 993 52 Dark grey, limy shale; minor amount
gypsum.
993-1018 25 Brown, finc dolomitec; traces of gyp-
sum.
1013-1050 32 Dark groy, limy shale.
1050-1068 18 Brown, fine dolomite; traces of gyp-
Sum,
Guelph 1,068-1,199 131 Grey and brown, crystalline dolomite.
Lockport 1199-1300 101 Buff and cream-coloured, orystalline
dolomite.
1300-1,354 54 Brown and grey, fincly cyrstalline
dolomitec.
Rochester 1354-1403 49 Derk grey shale, limy in the upper
part.,
Clinton 1403-1428 25 Grey and buff limestone.
Cabot Head 1428-1,503 75 Groy shale; small amount of grey,
and crystalline limestone.
Menitoulin 1503-1525 22 Grey, corystalline limestone; little
grey shale,
Whirlpool 1,525 Traces of grey sandstonc., B

Oxford Couqzz

Most of the Brownsville fiocld is in the southwest part of

Dercham township, but the "ficld" extends southward into Bayhem

township.

It was discovered in 1935.

The general area

embraces lots 21 to 27, cons. XI and XII, Dereham tp., as well
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as lots 1 and 2, cons, IX and X, and lots 4 to 6, con. X,
Bayham tp.

Of the 83 wells in this ficld for which rccords are avail-
able, 72 ceme in with commercial production and 6 were dry holcs;
information regarding the remaining wells is lacking. The pro-
ducing horizon varies from 5 to 61 feet below the top of the
Guelph formation and is recachcd at dopths.bctwocn 895 and 960
foet, The thickness of the producing zone is about 18 feet in
one well and about 6 fecet in some others. Scveral producing
wells have boen added to this ficld since 1938.

Lack of sufficient well samples and difficulty in re-
cognizing the Salina=Guclph contact in drillers' logs renderod
an attempt to contour the top of the Guelph unsuccessful. In

discussing the structure of this field, Evansl states that

Yevens, C.S.: Ont. Dopt. of Mincs, vol. 46, pt. 5, 1937, p.100.

"the water date indicate that the structurc of the Brownsville
ficld is only o minor modification of the rcgional dip, since
the sulphur water from the Detroit River series riscs in all
wells to or necar the surface. Morcover, in one well, Prcston,
No. 1, a sulphur water struck in the Guelph at 968 feet below
the surface riscs to the top of the well",

The following log shows the stratigraphy of this ficld:
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Log of R, W. Hawkins No. 1 VWell

Location: lot 22, concession XI, Dercham township

Depth in Thicknoss
Formation feoot in feot Lithology
175-355 180 Crecam-colourcd and brownish grey,
fincly crystalline limestonc.
Protosalvinia at 175 foot; Bryozoa
at 195 foct; tracos of sclenitec at
Norfollk 210 fcet; dark, bituminous stresks
at 350 and 355 feot.
355-485 130 Brownish groy, finc limestone;
little chert throughout; sand at
480 and 485 fcet.
485-500 15 Chort; little groy limcstone and
) - somc sand. L
Bertie-Alron 500~585 85 Brown, finely crystalline dolomite;
o some grcy shale in lower 15 foet.
585=600 15 Brownish grey, fine dolomite; traces
Salina of anhydrite.
600~655 55 Greeonish grey, limy shale; traccs of
anhydrite.
655-680 25 Dark grey, limy shale; much anhyd-
ritc.
680=715 35 Brown, fine dolomite; little anhyd-
rite.
715=725 10 Dark grey, limy shale; traces of
anhydrite.
725-790 65 Brownish grey, fine dolomite; traces
of dnhydrite.
790-840 50 Dark grcy, limy shale; little anhyd-
ritec.
840-~865 25 Alternation of grey shale and brown
dolomite; traccs of anhydrite.
865-915 50 Brown, fine dolomite; 1little grey
‘ shale.,
915~930 15 Grey, limy shale; much anhydrite.
930-975 45 Brown, finc dolomitc; shalec at 945
feet, e
Guelph 975~1,040 65 Grey and brownish, fincly granular
dolomite.
Lockport 1,040-1,195 155 Brownish groy, crystalline dolomite,
Rochester 1,195-1,240 45 Dark grey shole; little grey lime-

——— - ———n

stone at 1,215 and 1,235 fecot.
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Depth in

Thickness in

Formation ~ fect feet Lithology
Clinton 1,240-1,260 20 Grey, crystalline limocstone,
Cabot Head 1,260-1,295 39 Greenish grey shale; little grey

and and red, impure limestonce

1,295-1,335 40 Grey and green shale; little groy
limestone,

Menitoulin 1,335=1,350 15 Grey, crystalline limestonece.
Whirlpocl 1,350~1,360 10 Grey shole; some light grey sandstone.
Queenstone 5 Red shalse,

1,360-1,365

RESERVOIR ROCKS

The main reservoir rocks are the sandstones of the Thorold,

Grimsby, and Whirlpool, and limestones of the Clinton and Guelph

formations,

The Whirlpool sandstone is composed chiefly of fine to

medium, subangular quartz grains that for the most part are

secondarily enlarged.,

estimated at about 10 per cent.

The porosity is primary and has been

The Grimsby consists of red and grey, medium=grained sand=

stone with shaly zones and lenticular masses of sandstone enclosed

by shale or sandy shale., The porosity is primary and probably morc

or less discontinuous, as evidenced by the irregularity in pro-

duction f?om this horizon,

.The Thorold is a quartz sandstone of rounded, subangular,

and even angular, grains with an average diameter of 0.1 mm.
\ ., 3

Argillaceous materials form about 20 per centl and include chlorite,

R

1 Alling, HiL.: Proc. Rochester Acad. Sci., vols 7, Noe 7, 1936, ps 196.
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muscovite, and rusty biotite.

The Guelph is a dolomite fairly uniform in both physical
and chemical characters, The percentage porosity.and its origin
arc speculative. The primary effective porosity is in all pro-
bability low, The effective porosity is probably secondary and due
to solution and leaching., Porosity may not be confined to the
preseﬁt producing part of the Guelph. The gas obtained f;am the
Guelph may h&vé its source in the bituminous Eramosa and'lower
Guelph beds; and possibly its upward migration may have been
arrested by the less pervious overlying Salina beds. If such is
the case, all the rocks through which the gas passed on its woy

to the present place of accurnulation must also be porous,

ACCUMULATION

Structure resulting from diastrophic causes does not appear
to be the principal factor controlling the accuwmulation of natural
gas in the Brantford area and, therefore, it might be thought that
the chances ofﬁébtaining some gas are equally good throughout the
aref., '

The Grimsby does not outerop in the Brantford area, but
where it does, as in the Niagara gorge and elsewhere, it holds
lenticular masses of sandston® completely enclosed in argillaceous
sandstone or shale, Such lenses could act as traps to migrating
gas and even if the voids in the sandstone did not amount to more
then 10 per cent the largest lenses might easily account for wells

affording considerable production.
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In fhe ensc.of the Thorold sandstonc it was found by SteWartl

1Stewart, J.S. : Personal communication

that the most highly productive wells are located wherc the sand-
stone is purcst, whereas in the dry holes and small producers it
is highly dolomitic.

Very little is lknown regarding the conditions giving rise
to accumulations in the Whirlpool, but diffeorontisl comentation
probably plays a leading part,

The Clinton is known to contain rccfs of cqnsiderablo size
in othor arcas. It is suggested that rcefs, if frescnt in the
Brantford arca, may arrest migration and so play some part in
causing accumulation. The widespread production from this
horizon, however, suggests that other and more important causes of
accumuletion are operative.

In the Guelph formation, gas in commcrcigl quantities has,
so far, been fgund only in the upper 60 feet or so, and the
overlying Salina is o loss pervious formetion. It may be,
therefore, that suitable porosity at the top of the Guelph,
together with resistance offered to further migration by the
Salina, may account for the accumulation.

It is the writer's belief that porosity, differential
cementation, and stratigraphic form, combined with gentlo anti-
clinal rolls and local flattenings of the ;ogional structuro,
account for the gas ficlds so far discovercd in the Brantford arca.

If those conclusions are valid, it follows that much of the untest-
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ed country that in the southern part of the Brantford arca
intervencs between producing arcas may properly bo considerod
worth testing.

PRODUCTION

The total productionl from the Brantford area in 1938

1Hﬂrkncss, R.B. : Ont., Decpt. liincs, vol. 48, pt. 5, 1939, p.2

(cxclusive of the yicld from Walpole township, for which figurcs
arc not available) was 1,243,788 ii. cubic fecet. Of this volume,
Brant county produced 155,34é M. cubic fect; Norfolk county 437,867
. cubic foot; Elgin county (Bayham township) 113,651 M. cubie fect;

and Oxford county (Brownsville ficld)? 556,922 M. cubic foct.

2
Dercham tp., 506,005 M. cu. ft.; Bayham tp., 50,917 M. cu. ft.

OTHER AREAS

That part of Brantford area north of the arca illust-
rated by the accompanying map has so far failed to yield natural
gas or oil in commercial quantity.

In this northern rcgion, the Silurian stratigraphy shows
somc changes from that of the producing rcgion. The dominantly
arcnacoous Grimsby and Thorold are roplaced by the argillaccous
Cabot Head bods, The Clinton is not known to be present north of
the latitude of Kitchener, and the Whirlpool, although it persists
along the east boundary of the arca, is rcpresented only by traces
of sand in wells from East Nissouri, North Oxford, and Minto

townships, and is not recognized at all in North Easthope town-



- 28 -
ship. Thus, of the Silurian producing norizons in the south,
only thé Guelph presents any prospects of production in the north-
ern region, and for wmore then half of this region these prospects do
not seew bright. The Guelph outcrops &t many localities; sections
ranging from a few feet to over 80 feet have been seen. 1t is highly
probable that where Guelph forms the youngest bedrock, any gas it
may have contained would long since have been dissipated. However,
where the Guelph is buried beneath younger rocks, as for example
in the western half of the region, upward migration of any gas in
them may have becn arrested by the overlying Selina. Possibly the
gas would migrate up the dip and be lost at the outcrop except in
s0 far as presence of favourable structures or variations in degree
of porosity might arrest and trap some of this gas.

The prospecté of obtaining production from the Ordovician
rocks of this northern part of Brantford area do not seem very good,
but thc abscnce of gas in commiercial quantity has not been proved.
The detailed lithology of the Ordovécian formations is illuatrated
by the following log:

Log of Rockwood 0il Company Well

Location: 1lot 6, concession IV, Eramora township
Depth in Thickness :
formation feet in feet Lithology

0~180 180 No samples
Lockport | 180-210 30 Light bluish grey, coarsely cry-
stalline dolomite,
210-220 10 Grey, crystalline dolomite with

much pyrite

ttabot Head; 220~260 40 Red and greenish grey shale with
some red and grey, limy shale.
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Depth in Thickness '
Formation feet in feet Lithology
Manitoulin 260-280 20 Grey, crystalline dolomite with
little greenish grey shale,
Whirlpool £80=300 20 Light grey to white, medium-
grained sandstone,
Queenston 300=740 440 Red shale
leaford 740-880 140 Grey and greenish grey shale with
frequent grey, crystalline lime-
stone bends.
880~950 70 No samples
Dundas 950-1,380 430 Grey shale with occasional, thin,
limestone bands.
Billings 1,380-1,420 40 Dark grey shale.
1,420~1,5610 90 Dark grey to black, bituminous shale.
1,510-1,720 210 Grey and brown, crystalline limestone
with occasional, dark, shale
Trenton Dartings.
1,720-1,790 70 Grey, limy shale with minor amounts
and of grey, crystalline limestone,
greenish, limy shale, and light
older grey, flaky "Kaolinite'.,
1,790-~1,890 100 Grey, shaly limestone with small
amount of greenish and grey shale,
Palaseogoic 1,890-1,930 40 Grey, finely crystalline limestone,
1,930-1,970 40 Grey, limy shale,
limestones 1,970-2,000 30 Grey, shaly limestone.
2,000-2,060 60 Brownish grey, finely crystalline
limestone, with cream~coloured,
dense, limestone at 2,030 and 2,060
feet
2,060=~2,140 80 Brownish, finely crys@alline limestone
Basal beds 2,140-2,170 30 Greenish, fine-grained sandstone with
minor amount of grey limestone
and shale,
Precambrian |2,170-2,180 10
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The occasional limestone beds of the Meaford and Dundas
might function as reservoirs under fevourable conditions or
structure and porosity. The Trenton is the most favourable
formation; like most limestones, however, its value as a re-
servoir rock depends greatly on the presence of secondary porosity.
This 1g udually developed by the leaching action of circulating
ground water, and hence presupposes a period of erosion. The top of
the Trenton is an erosion surface in the Menitoulin Islands and

i

Georgain Bay districts, but Sproule™ states that in the southern

1 sproule, J.C.: Geol. Surv., Cenada, Msm, 202, 1936, p. 99.

of the two districts the period of ercsion was much shortér.
Possibly still farther south in Brantford area there may heve been
no erosion interval and porosity may be lacking.

Reliable data are too meagre and scattered to indicate
whether favouring structures are present in the Ordovician beds.
The strata as a whole have a gentle dip toward the southwesdt.

‘ Widely spaced drilling has penctrated the Ordovician rocks
in Perth, Oxford, and Wellington countiess with no encouraging
resultsf

A well on lot 3, con. VIII, North Easchope tp., was
drilled to the Precambrian in 1937, but neither oil nor gas was

encountered.

In 1909, a deep well was sunk in North Okford township near
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Beachville. It penetrated the Trenton to a depth of 530 feet,
but is reported to have encountered neither oil nor gas.

On the south half of lot 7, con, IV, Puslinch tp.,
a well was drilled to a depth of 2,670 feet. An estimcted
flow of 20,000 cubic feet of gas was obtained in limestone at
a depth of 2,326 feet, In 1933 a second well on the same lot
reached & depth of 2,531 feet, entering the Precambriaen at 2,360
feet. A show of gas was sbtruck at 2,357 feet in, according to the
driller's log, the basal beds of the Ordoviciail.

In 1900 a well was drilled on lot 6, con, V, Pilking-
ton tp., and furnished sufficient gas for two stoves. The gas
Washreported to come from a depth of 2,335 feet, or about 645 feet
below the top of the Trenton. In the same year, a well on lot 5,
con, II1, Peel tp., reached a depth of 2,573 feet., It entered
the Precanmbrian at 2,526 feet. A small flow of gas was struck
at 2,006 feet, some 688 feet below ths top of the Trenton.

In 1919 a well was drilled on lot 6, con. IV,‘Eramosa
tb;: to a deptﬂ of 2;180 feet: Et reached the Preéambrian
at 2,170 feet. A show of gas was reported, but the exact horizon

is not known,

#2371
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