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containing extensive refercnces to previous investigcstions undertzken in

this region.
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the Cincinnati axis, (Pig. 1), crosses southmestern Ontzrio from the south-
viestern tip of the province northeastward to Lake Simcoe. The Cineinnati
axis acted as a structural barrier (Curmings, 1939), resulting in litho-
logic and feunal diffeorences to the east and viest of the axis. The edin-
an sedimentation represents a closing phase of deltaic deposition which
had been initiated in Richmond time (Fisher, 1954).

Middle Silurian sedimentation wms marked by 2 return to trans-
gressing conditions. The Niagaran sea edvanced, probably from the south-
west, inundating a much larger area than earlier Medinan seas. The Clin-
ton sediments reflect a much lower Taconie lountain range. There 18 no
evidence that positive areas lying to the north and northwest iere supply-
ing sediments to !Tiddle Silurian searays.

The lack of clastices in carbonate deposits of the Lockport forma-
tion seems to indicate a complete absence of adjoining tectonically
active source lands.

In the past it has been contended that during iliagaran time the
Cincinnati axis still controlled sedimentation. Bolton (1953a) has in-
dicated that an axis proper did not exist in Miagaran time, et least in
the escarpment region. In his opinion, sedimentation in !liagaran times
vas strongly influenced by a broad shelf vhich extended from Hamilton to
Oven Sound, and divided the area into two sites of deposition - one in
the Niagara Peninsula area, the other in the region cmbracing the Rruce
Peninsula, - Manitoulin Islend, and northern Ifichigan.

During the course of the oresent research, considerable evidence
has been found that substantiates the presence, in MNiagaran time, of a
broad shelf in the vicinity of Hamilton. On the basis of the ovidence

available locally it is not possible to say vh-ther this shelf 1is
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It appears that during Gasport time conditions favouradbls to
crinoidzl growth (and accumulation of their debris) were ersentinlly con-
tinuous over the area covered by the oresent study. <“he contermorancous
deposition of crinoids has produced locally a mappable unit. But the Gac-
port beds exposed along the escarpment, dowmn dip to the southiiest lose
their identity, so that crinoids occur in zomes throughout the vhole of
the Locknort formation.

Since the Gasport dolomite is mappable over only a relatively
short distance, it should be considered a hember as defined by Ashley:

"A specially developed vart of a veried formation.”

Lithologzy

Commosition

Binocular microscope examination and thin section study chows that
about 909 of the Gasport is dolomite. The commonest accessory minerals
are: c¢sleite, quartz, chalcedony, pyrite, limonite, and clay miner=zls.
The mineral estimates in table 3 were arrived at by comparing the thin
sections with percentage estimation charts as devised by Folk (1951).

The rock is very homogencous, the only exception being a slight
inerease in argillaceous content and the presence of gleuconite in the
upper beds. This association is quite reasonable as there is evidence

that glauconite may forn during diagenesis from clay minerals (Hondricks

and Ross, 1941).

Colour

The colours of the rocks vrere determined by means of the Rock
Color Chart (Goldman and “erwin, 1928). Samples taken from different

stratigraphic levels at each locality were examined, and the wet colour
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and ‘jeaver (1952, p. 508) found:

—-~ spacing of the initinl centers of crystellization governs
whether microcrystalline or chelcedonic quartz vill form. le=-
placement generally favors close spacing, resulting in the
formation of microcrystnlline quartz. Direct nrecivitation
into cavities favors wide svacing and the formation of bubdbly
chalcedonic ouartz.

Examination of insoluble residues revezled that z2ll fragments of
brachiopod valves and corals were replaced by chalcedony, but no ecrinoid
ossicles or plates vere seen in thin section, under the binocular micro-
scope or in the outerops, to be similarily replaced. Several possible ex-
planations for this may be offered:

(1) Dolomitization affected the crinoid plates earlier than other fossils
- a process vhich later silicification eould not overcome.

(2) sSilicification vmas selective in action regardless of the time of dolo-
mitization. Small crinoid plates may have provided too little room
for nucleation, or, since en large crinoids sre rarely ever silici-
fied, perhaps the generzl rule applies because of some unkno-m chemi-
cal factor.

(3) silicification may have occurred before dolomitization and subsequent-
ly been overcome in part by dolonmitization.

It appears that no definite criteris can be set up for estnblish-
ing a paragenesis between chalcedony and dolorite. ‘'hichever is earlier
the idiomorphic tendency of dnlomite is dominant. The snalysis of such
a situation is a matter of judgment. For the folloiring reaesons, it is
the writer's opinion that chalecdony formed in the late diapenctic stage.
(1) Textural evidence shows that chalcedony is younger than some of the

authigenic quartz and dolomite.

(2) The formation of bubbly chalcedonic quartz is favored by direct pra-

cipitation into cavities (Folk and Tieaver, 1952).
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2. Chert
ilieroerystalline: hard, brittle, white, fine ¢rained naterial,
has a porous appearance
3« Gypsum
Fidbrous aggregates: soft white
4. Pyrite
(1) Massive and finely grenular, nale brass yellow
(11) Crystals showing interpenetretion twins
5. Sphalerite
lfassive, golden brovm, vitreous lustre, nany cleavegze faces
6. Galena
Subhedral cubes, silt size
7. Glauconite
Anhedral grains, soft greenish black (X-ray identification)
8. Celestite
Pale blue tabular minerel
9. DMuscovite
Pale brorm, hexagonal crystals
10. Clay }Minerals
I1lite (X-rey identification)
1. Tossil remains
(1) Siliecified brachionod chell fragments
(i1) Silicified corals
(iii) Sponge spicules

(iv) Fragmental porcellanous shell material



29

Conclusions

Since the oversize and sandsize fractionz consisted mainly of
fossils, chert and gypsum, only the silt and clay sized fractione vere
used in comparing results from different localities. TFurthermore, be-~
cause it was impossible to ensure comnlete separation of the silt and
clay sizes, these were combined into a single fraction.

The relative values for the silt-clay fraction ere shovm in

Table 4 and Fig. 4.

TABLE 4

Insoluble Residues

Location <5 Insoluble Residue Insoluble Silt-Clay Fraetion
(% of Rock)
Stoney Creek Falls 7.5 7.4
Highway 20 746 5.8
Alvion Falls 7.1 5.5
Jolley Cut 8.1 5.7
Ancaster Road Cut 4.0 1.8
Sydenham Road Cut 4.6 367

Clappison Cut 1.7 1.5
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I"Analy‘tzical Data

1
ngn 5.9 5.0 3.6 3.06 2.83 2.52 2,27 1,96 1.81 1.53 1.50
Sample 5.9 5.1 3.7 3.08 2.86 2.54 2,28 1,98 1.82 1.55 1.51
2in, 40 40 40 100 40 60 8 80 80 60 80

Time 12 hours; Iron radiation, manganese filter. Run at 35 KV. and

betveen 7 and 8 ma. Phillips powder camera 114.83 rm. dianeter.

X AsS.TM. = X~-ray Diffraction Dnta - Card llo. 2-0602
lugr - planar spacing in amstrong units

21/1,~ intensity of lines - maximum recorded as 100

Field Reletions

In cross section (Plate 4) the jarosite consists of:

(a) an upper yellowish~browvm (1limonite) weathered shale which averages
one inch in thickness.

(b) a thin 1/16 inch yellowish-vhite band of jarosite.

(c) pyritic shale averaging one inch in thickness. In fresh occur-
rences the pyritic shale is not limonite stnined.

Gypsum occurs throughout the tvo-inch shale ban?. At Highvay 20
the jarosite is underlain by shale (Rochester) although at Clannison Cut
it is underlain by argillaceous limestone and at Ancaster 1t lies betireen
beds of massive fossiliferous dolomite. Table 2, page 11, 1llustrates
the various stratigraphic occurrences of jarosite and the limonite-

stained shale layer.
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a longer period of denosition (Fig. 4). If the variations in Gasport
thickness are considered in conjunction vith occurrences of disturbed
bedding, variations in the percentage of silt cnd clay, and the dezgree
of fragmentation of crinoids at wvarious localities, then there is con-
siderable evidence to support Bolton's idea of the presence of a broad

shelf in Niagaran time vhich influenced sedimentation rithin the region.



SUGGECTIONS TOR FURTH:R STUDY

Although 7e seem to have a fairly clear idea of conditions in
the Silurian seas, several points marrant further investigation.

{1) The jarosite-bearing band suggests bentonite both in avpearance
and stratigraphic relations. lore detalled analysis and field
examination is called for.

(2) Since the Ancaster chert beds seem to be local, there may be soms
relation betvieen 1its presence rnd the observed variations both in

thickness and comvosition of the Gasport.
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INSOLUBLYE RPESIDUE DATA

STONEY CREEK FALLS

INSOLUBLE RESIDUE: (for sleve sizes see page 26 )

A. (1) percentage of oversize eesecsssncsscns = nil
(2) " " gandsize cetececsscnccns = 7,45
(5) s ” Bilt-clay Bize @ ce000e0csrsomo e = Ool%

B. PREDOMINANT CO:'STITUENTS: Sandsize

Minerals
(1) Chalcedony eescecen. 505
(2) Pyrite cevsencoes 205
(3) Chert sesesasse 10:5
(4) Quartz cessseses 157%

(5) Glauconite )
(6) Galena ) esosss 55
(7) Silicified shale)

Fossil Remains:

(1) Sponge spicules

HIGHTAY 20

INSOILUBLE RESIDUE:

A. (1) nvercentege of oversize sesecsesescscns = 0.6%
(2) " " sandsize es0esecessccccee = 102;.’7
(3) " " Silt—clay Size U BRI BN BB Y = 5.8%

B+ PREDOMINANT CONSTITUENTS:
(1) Oversize
Minerals
(1) Quartz
Fossil Remains:
(1) Enterolosma sp.

(2) Brachionod valve fragments












AMCASTER

INSOIUBLE RUSIDUE:

A. (l) ‘percentage of oversize ecvecsresvecsssessre = 0-2'/;
(2) i " gandsize 80 sssvsvrsvssences e =1og,;
(3) " " Sil’b—cll’.}‘ Size evessvessrebOePss ol -'1.8;3

B. PREDOMIMANT CONSTITUENTS:
(1) Oversize
inerals
(1) Quertz
{(2) Pyrite
Fossil Remains:
(1) Braechiopod valve fragments
(i1) sSandsize
Minerals

(1) Chﬂlcedow 0000080080000 0 55:75

(2) Pyrite seeescsscvsccns 255
(3) Quartz seescsssvescens 1045
(4) Chert cecessecesssece 55
(5) ‘!uscovite eescessacvescss %
(6) Glauconite cecesesccccccse 24

Fossil Remains:

il
SYDELHA'* ROAD CUT
A. IHSOLUBLE RESIDUE:
(1) percentage of oversize S = nil
(2) " n sandsize 6000ereescescscossvnces 5009,’1

(3) " " Silt-CIay size 6scss00sensrssvenss = 5.7"}%



