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6007 ;ssistance in Ehzhiield wa;hgizenR?y Brian D. Cai::s, gho mﬁpped the consisting of gravelly sand and gravel (map unit 3¢} are located on 19537 Pre-Hamilton Devonlan Stratigraphy of Southweestern PLEISTOCENE
argest part o area, Fhilip Rizzuto, and Richard J.R. Hoskin. till ridges and on bedrock rises at elevations ranging from 600 to Ontario; unpublished Ph.D. thesis, Universitity of Late Wiscousin
: 650 feet above mean sea level, Whereas in northwestern New York, Wisconsin, Madison, Wisconsin. III 5 Lake Iroquois depoasitsgl
550 330 tube giild tizilgiqmi ;ndwhmed hmdnguﬁ:ins’ ti:hetti.tse °§ . gmnpiinﬁd Calkin (1970) recognizes some 9 to 10 strandlines of glaclal lakes of Caley, J.F. ' ’ quols deposits
ma:leven as id(gliti lr;.r; he exam nabto;-i od 2& ural a the Erie basin, mapping in the Niagara and Welland areas in Ontario 1940: Palaeozoic Geology of the Toronto-Hamilton Arrea, Ontario; 4 Stream/pond depositsl
::an—i tiexpo;u;es.h L o;m ndo;-ma gn wasfoboa ::el rom ided results in the recognition of only 5 at the following approximate Geol, Surv, Canada, Mem.224, 284p. (reprintead 1961).
500 bxam na ;nFod roi'e gdeP:ax‘i:ip z:a? Go rom OES ° ire oles provide elevations: 830-850 feet and 810 feet (Lake Warren II and III?)3 Accompanied by 2 maps. 3d Dune sand
500 ¥y several Federal a ovin vernment agencies, 690-700 feet (Lake Lundy?), 635-655 feet (Lake Dana?), and atf605-625 Bedrock Topography and Drift Thickness: 3c Glaciolacustrine beach/off-shore bar sand and
feet (unnamed?). These lake levels apparently precede that of the Sanford, B.V. avel
; Bedrock Geology: The Paleozcic geology of the area, where exposed at ? . grave
; "» 3 ,’v ' surface or covered by less thanm %efeegyof drift, has been m;g:d non-glacial Early Lake Exie (Lewis 1969), W 1956: 2(111.?; gothr, Omc:::i.o, Showigg Dr;_ftP'zphi.;krsusigsgoandTwo v b Gl?ciolacustrim sand and silt, minor clay
: g 450 N T0 ontours; Geol. Surv. Canad -20, +deltaic?)
4504 2% 2425 §°1i:$:§ gﬁsgﬁpgﬁﬁig g:ig_re (;L':izgt:ﬁ gﬁigst(:iz:”&ma un]i:guisb) West of the Village of Wainfleet, a field of parabolic and long- Preliminary Maps, 55-20A and 55'2039,“319 1 inch to 2 3a Glaciolacustrine clay and silt, minor sand
Approximate horizontol scale 1:50,000 420 a:g the Devonian Bois Blanc Formation cherty f.’ossil?.feroas limestones itudinal fossil dunes indicates prevailing westerly winds. Thege miles, ’
420 (map unit 1dbb), including a few of the basal Springvale sandstone dunes, consisting of fine sand (map unit 3d) reach a maximum height Engineering Geology: IZ 2 Unsubdivided predominantly clayey and occassionally
member , occur in an east-west-trendiag belt across the southern part of 20 feet and rest on shallow-water or deltaic (wap unit 3b) Conlon, R.J., Tanner, R.G., and Coldwell, K.L. : sandy silt tills
of the map-area from the Onondaga Escarpment south to Lake Erie sediments from which the dune sand may have been derived. 197i: Tbe Geotechnical Design of the Townline Road-iRail Tunnel;
QUATERNARY P 8 ) Canadian Geotech. J,, Vol.3, p.299-314. . Unconformity
pogzaphy i : During the Holocene, peat (map umit 6a) accumulated in depres- Kwan, D,
PLEISTOCENE E:d:gc:STgeet grgm :ﬁ gﬁiﬁaﬁ?ﬁﬁ%n?gﬁtﬁﬁ:ﬁﬁ:sgﬁﬁzi:m gions in front of the Om;ndaga Escarpment, the largest accunulati;-m 1971: Observations of the Failure of a Kerjical (lluulsz in gégxyzgla: PALEOZOIC
. . ; . thick- being the Welland Bog. A profile section of its sediments as wel Welland, Ontaric; Canadian Geotech. J., Vol,i8, p. - . DEVONIAN
Late Wisconsin GENERALIZED GEOLOGICAL PROFILE ALONG . THE ﬁ:szpfraﬁz:go;hZSn;::gwoitﬁgsoﬁcguurm:ls(;gagnﬂigmg?i areD:iiz tl};;‘:k ?9 a Pouégf; profile was P‘ﬂi’lisgecll byitﬁice?.loginzaé Surv?.y of Ci’gagg) 0“‘-‘-111665-3-5‘: 1 ' hv and Enad ing Descri ti, £ sthe Soil 1 1dbb Bois Blanc Formatiom: cherty fossiliferous
¥ ) - . : . Aver 19 . A narrow strip o OTE nal s urnes (map un : ratigraphy a ngineering scription of olls 1 gtome . mi dolost: and
Upper glaciolacustrine unit consisting predominantly of clay WELLAND CANAL BY-PASS BETWEEN gﬁﬁtﬁﬁgcﬂfcgﬁﬁxxvﬁﬁ be:f,e;uiﬂi?zﬁgdmgstﬁ?gﬁogﬁﬁ gﬁﬁemyezg best developed in the Foint Abino area, extends behind the moderm ’ Exposed on a Section of the Welland Canal Byy-Pass Project shi::e » THmOT colostone, sandstone and
and sift {corresponds to map unit 3a) Canada (Sanford 1956). Lake Erie beach (map unit 6c) from Fort Erie to just west of Grabell (Contract 743}, Ontario, Canada; Geol, Surv.. Canada,
] h el it motrix (-2 traction) PORT ROBINSON AND RAMEY’S JUNCTION Point. The growth of these dunes extends into bedrock—controlleg ;’aper 69-31, 22p. Accompanied by chart, repoort and 17 SILURIAN
r, 2% s| Upper till unit with clayey siit motrix (-2mm fraction : : depressions which are now filled with peat, organic-rich silt an igures, 1 1 F )
4% 2" A . . o Quaternary Geology: Throughout the southern part of the area, stria- P ’ . sb Bertie Formation: dolostone and shale
a p®,e| {Unit 8 of E.B.Owen, 1969 ; map unit 2 ) Halton Till ; BASED ON BORINGS AND EXCAVATIONS tions and small-scale directional features consistently indicate that clay, and dune sand (map unit 6a). Ind:fé::iaéalg;:eral Resources: | i
. N . . . ' 1 OTmA
Lower glaciclacustring unit consisting predominantly of clay, silt, and &Engovimgzz-a:as rféo:rzhea::ﬁg‘{a:; égﬁ: s:rgzsién Re-entrants in the Industrial Mineral Resources: The dolostomes and limestomes of the 1830:  Peat Bogs in Southeastern Canada; Geol, Surv, Canada [: Unsubdivided Bertie and Bois Blanc F tions
sand; lens (P ) of fill with clayey silt matrix at Main St. £ Tunnel 28 pre p e ' Bertie and Bois Blanc Formations are at present being extracted Mem.162, 32p. Accompanied by 3 maps.
. R . primarily for crushed stone which is used in road construction Hewitt, D.F. ‘>
Lower till unit with silt-sand matrix {-2mem fraction) B _PaB:T;rngjeggdrzﬁir?ﬁ:o;:oﬁio::cava;iz::lfgdtgie:'ﬁééggieCi:_.l:g-lo_ concrete aggregate, amd railway ballast., The following are fm.,rr 1966; The Limestome Industries of Ontario; Ontario: Dept. Mines, 1. Not present in Welland map-area.
(Unit 8a of E. 8. Owen, 1969 ) Wentworth Till ? sZratg aphic sequence from to tongogtom (see profile section below): quarry localities: two in the Ridgemount area southeast of IMR5, 177p. Accompanied by 2 maps and seversal sections.
an uppeg; glaciolg}:ﬁatrim claypand silt unit (map wmit 3a), upper ' Stevensville, one in the City of Portg Collt‘:ormé ?E;.lwim %gzg)west of Updated in Ontario Dept. Mines IMR13, 1964, i77p, Note: Generally, only that pdrt of a map unit with a thickness
SILURIAN clayey silt till (map unit 2; unit 8 of Owen 1969), lower glacio- Fort Colborme along the north side of Highway tt . Pedology: Accompanied by 1 map. equal to or greater than 3 feet is outlined,
1 Salina Formation: dolostone, shale, and gypsum sdditional ¢ in fons lacustri;me clayi sitt,tg:d sand tmﬁ wti'::.:lh: ;.f:zgeslgnsé?éaq{ ;lam{ The followlng Quatermary map units are considered as commercial Ontario Agricultural College, Guelgh, and Dominion Depsartment of ) |
Guelph Formation: dolostone {in the vicinity of Port Robinson) dditional sources of information: sllt till, similar to upper till a n Street East Tunne cand and eravel resources: - Agriculture Ottawa .
St. Lawrence Seowoay Authority area in Welland, and a lower gravelly till with silt-sand matrix &r 1935:  Soil Map OF the Couaty of Haldimand. Prrovince of
. Geologiecul Survey of Conada Paper 69-31 by E.B.Owen, 969 (unit 8a of Owen 1969) resting on dolostome, shale, and gypsum of the Map vmit mo Probability of locating economic : Ontarisuro vegnta-gio ey 4 oot Nog a;caale 1 foch
W6, N73 Pleistocene section number in Welland ond Nlagara area respectively Ontorio Ministry of Transporfation ond Communications Silurien Salina Formation. This sequence is also present in the Fort p . o qeaTe s 1_i Survey Rept. Wby _
Erie area. It is thought that the two different tills were deposited granul P 1935 gg-il ;‘ a8, Map of the County of Welland. Proovince of SYMBOLS : I
by glacial ice moving out of the Lake Ontario basin in a predominan- 6d moderate to good : Ontarigvegntasio Soil s ; Mot N0 5’ seeale 1 toch SYMBOLS
- tly southwesterly direction during the Late Wisconsin Port Huron 6 moderate to 2 mi]..e.s urve . * Ceolopical (actual ‘ot ted)
RACE ELEMENTS Stadial (Dreimanis and Karrow 1972). The lower till, having the < - . E boundary or interpreted).
oL SECTION TEXTURE CARBONATES PEAVY NINERALS | 4T - P EnaD LITHOROGY lithological character of the local bedrock, is possibly a correl- 3d moderate Physiography:
NO -2mm fraction = 0,074mm fraction 0,.250-0,105mm =0.037mn fraction B-32mm fraction ti g the Wemtworth Till (Karrow 1963) az'xd > Pode ositad A poor to moderate Chapman, L.J., and Putnam, D.F. Small bedrock outcrop.
- fraction :eagiagce of g?.:cia;.‘ ice into tﬁomm Erie Bas?; pgezominaz}t’ly 1966: The Physiography of Southern Ontario; Universsity of -
. ’ X nditi is extracted at two localities Toronto Pr 2nd edition, 386p. - .
Percent - Percent Percent ppm Percent moving over previously deposited glaciolacustrine sediments. Stria- . thepe::]’.luzgngs ::;l]; gg nortl?uxzt’ Le E:e e e osalid Quaternar Geog;;y-o ess, s P | Rock quarry, operating
' tions indicate a more west of southwest local ice movement direction n a e 4 Y . Calkiny PE ; pit, operating
WichCare seatce 1n the Blecial LaKs plale, monaiiy tibe toe Fonee: The total reported mineral production tn 1970 amounted to 1970; 'Strand lines and Chromology of the Glacial Grceat Lakes ' '
’§ 1 i i P 't and ist of $2,426 ,850 (Statisticel Files). in Northwestern New York; Ohto J, Sci., Vel,7f0, p.79-96, Glacial striations on bedrock, direction of ice
\ o gl slender ridges perpendicular to ice movement and consist of upper ’ s Dretmanis. A. . and Earcow. B.F : . s .
o ] w 2 8 Eg 3§ till., TFrom northeast to southwest they are: 1) the Fort Erie Moraine 3 fey g el movement knowmn.
2 3 8 5 5 & 2 8 & B 28 2 (Taylor 1913) and possible correlatives in the form of two l- to 1k- 1972: Glacial History of the Great Lakes-St, Lawrencce Region, .
H 5 = E) >3 8 §3 35 8 .1)7 ] i 1_11‘ o N t of the City of Welland. covered the Classification of the Wisconsin{an) Stage., and Its Bedrock escarpment and scarp cut by former glacial
g f g £ g 3 3 § A3 § 2§ T8 mile long ridges in the eastern part o y , Correlatives; p.5-15 in Proceedings, Section:’12, 24th lake
] L 2 & _g 3 @ éﬂg g -1 - by beach and shallow-water sediments (mep units 3c and 3b); 2) the 100 edited b 3 B, GLIL ’ » .
; Sand Silt Clay ) Calcite ; o ; & g ua 2% 58 & Crystal Beach Moraine (Taylor 1913); 3) a li-mile lomg ridge west of . &, edited by J.E. .
& {=.002mm) 2 Calcite Dolamite Total “'Do te| # Total ZCu znPrCoNicr |2 the Gity of Port Colborme, covered by beach and shallow-water sedi- em:gz's}?n’Su;:fi 1al Ceology North of the St. Lawcence, Kingston Quatetnary section mumber, Welland area.
ments; and 4) a slightly shorter ri(.dge at Mchawk Point which cot):.l.d lb-]: : o Pr:scol:t- b %gg 209 in Guideboc-:k Geolug}’r" of Parts of
: 971). T ; p.199-209 in , .
i : & 9.6 11.0 20.6 0.95 3 4.2 34 74 2210 40 63 | 1 21 69 - 8 2 %0 ©. part of the Port Maitland Moraine (Rukavina and St.Jacques 1 . . e ;
Upper till at N73 ¢ (51_§4, (5g§74) (13.325] (8.6-10.6) (7.4-16.5} (16.8-25.6)  (0.6-1.3) (2.9-6.3) 3{42 76 2511 42 68 . till in these ridges {s massive except for the occasional presence of ‘e ’ ?astem Ontario and Western Quebec, ed. by S.IE. Jenness
47 86 5713 42 68 | 1 44 50 - 6 - 94 0.9 some interbedded clay in the Crystal Beach Moraine. The ice margin TTOW, T.r. 1 ¢ the lton-Calt Aresa: Ontari
. e ii delta at Fonthill (Feenstra 1972) may be the correlative of the Fort 1963: E:eést;:enz Gg;lggyagp the Hamilton- a3 rio
- 7. 14.6 21.9 8.5 5 3.6 28 14 32 T Erie Moraine and the Niagara Falls Moraine, pt. Mines, ’ .
* " ) ”"?'3-” (11.0-19.2) (18.4-26.7) (0.4-0.7) (2.8~4-1 3 gg ig gg 12 gg gg ‘ A ” Lewigf’vQc.lFiH;: Quat Hist f Lake Levels ir: thie Huron and £ 0F TR0 N
- i : Late ernary History o
clay Eﬁg :Tl:ta?la.:k:SWES::EESOMP:Z—i:gn;:nVEIymEg ﬁig:igigfuszr;xh— Erie Basins; p.250-270 in Proc. 12th Conf, 'Great Lakes Geology by B.H, Feenstra and assistants, 1972,
Middle till at W6 = 4 8.0 11.7 19.7 ¢.7 4 3.4 2132 VR S -2 | - board pattern, discernible on alr photographs, has a relief of onl Res., International Assoc, Great Lakes Res. Topography from Map 30 L/15W, 30 L/14E, and 30 L/14W of the
{7.5-8.7)  (10.0-12.6) (17.8-20.7]  (0.6-0.2) (227412 35 gl 1 ::: 2p?eet "The pag:‘ern trending oblfrqugly,to original ice movez Lgken, O.H., and Leahy, E.J. Nationel Topographic Series.
ment, extends southward to the Unondaga Escarpment. A few sections 1964: S(:g;ﬁ:g::insglig Sguigfggtem Ontario; The Canadian Aerial photography: Ontaric Division of Forescs.
Lower til t W - (3 6.3 27.9% 34.1 0.2 6 3.6 26 156 44 5 23 34 - show contorted, stratified glaciolacustrine clay and silt, Lqi?en and s G, P - . ‘
T R 1{ a 6 (5.4-7.2) ({25.8-32.6} (31.9-39.4} {0.17-0.3) (1.9-5.2) 3134 17 44 6 24 34 . Leahy (1964) suggest this pattern is formed by "small moraines" Ruk?;'}i]?’ul.ake'&, gmiles;é J:l?oq::séegizénts Fort Erie to Mohawk Point Issued 1972.
I N 52 17 7 26 41 (De Geer Moraines), The origin proposed by Henderson (1967), and : T ar y :
) favoured by the writer, suggests that the oriented ridge topography Ontario; p.133-134 in Proc. l4th Conf, Great Lakes Res,
at Wl 1 41 39 20 1 5.2 26.0 3l.2 0.2 1o 44 121 946 72543 11 1.595 - - 3.5 96.50.02 1s formed when crevassed floating ice, attached to land-based ice, is Taylor, F.B. Parts of this publication may be quoted if credit is given to
lowered onto the glaciolacustrine clay and silt duri shallowing of 1913: The Moraine Systems of Southwestern Ontaric; Royal the Ontario Division of Mines. It is recommended that reference
at W? L 36 44 20 1 7.4 34.2 41.6 0.2 1 4.2 - 1 2.590.5- 6.5 0.5 93 0.03 the water & ¥ n8 Canadian Inst. Trans., Vol.1l0, p.1-23. to this map be made in the following form: .
Feenstra, B.H,
RESULTS OF TILL ANALYSES, WELLAND CANAL BY-PAS 1972: " Quaternary Geology of the Welland Area, Southgrn
. Ontario; Ontario Div, Mines, Prelim. Map P.796_  Geol.
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