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COMMISSION GEOLOGIQUE DU CANADA — : >
[ ' 3 a2 CEmn ’ ST\ e \ AN K <4 \ i !
ATHAP Fiqure 3 Logend: Sediment Godes GREATER TORONTO / NATMAP AREA 400 w2 i 44°00
. et Descipmen | wibdinnd QUATERNARY PERIOD( ~st 2 million years) v | e )
. Canada's Natlonal Geosclence Mapping Program 5 S|Ity'C|ay Sand ~las million years ‘ 4 :.‘\
ontario and Mines Le Programme national de cartographle géosclentiiique du Canada 10 Fill 8 Clay 6 Sand 4 diamicton 2 diamicton I ‘ !
: : Sandy-silt
9 Organics 7 Silt 5 Gravel 3 diamicton . Bedrock 11 Recent Deposits:sand, gravel and diamicton: 1 - 3 m thick; includes wind-derived, landslide, slope,
S . " I G I f h O h groundwater sapping, lakeshore deposits and fill
‘ .
g { A —
urticlal Geology o e UShawa Area, 3% o0 0 e TVeostlsrrnd sl peay
o % ,‘% a. gravel, sand, silt, clay, muck; 1-2 m thick; occurs on modern floodplains
N S 3 O M / 1 5 : S O u th e rn O n t a rl O ST . . : ; WA\ ‘9‘ b. gravel, sand, silt, clay; 1-8 m thick; forms river deltas and terraces of early post-glacial age
b5 D7 = : o %& : : . . |
. o i ’AA .~ 9 Organic Deposits:peat, muck and marl,1-7 m thick; occurs in wetlands o |
Scale 1:50 000 > Q"‘“ % :
Map Index e e i - v& b’“ 3 Glacial Lake Deposits':sand and gravel (minor diamicton) S
e : %f " " ““‘, a. sand and silty sand, 1 to >50 m thick; occurs in basin lows and nearshore flats ol
i aﬁ‘ dm‘A oa} \ b. gravely sand and gravel, 1-5 m thick; raised shorelines or bars ﬁ
\ il el gﬁl?)’llﬁl:ea : '@’@ﬂﬂnﬂhﬁﬂﬂ s \ \
\\\ 0GS INSET / ; i - | 7 Glacial Lake Deposits': silt and clay, massive to laminated
“‘ o= 2 j /@M |/W ‘ ’ a. silt and clay interbedded with diamicton and some lone stones, 1 -10 m thick; occurs in basins
Alliston &SCUQQQ N | ﬂsice}qke l;fg?: ) f\‘——fffff B b. silt and clay; 1-5 m thick; laminations deformed in basin fills
< Y iy 33 - : . . %, 5 . o
N : ; o \ 6 Glacial River Deposits?: sand and gravel (minor diamicton)
. NSt ! = \M/Port e “ / a. sand; 1-15 m thick; occurs as eskers, valley fills and terraces
Orjggﬁ‘g”?/f H 7 M;(;"\‘/D?Z‘ | a0t ;gos&a/‘;”;”wf s \ ‘\ b. gravel; 1-15 m thick; occurs as eskers, valley fills and terraces
30M/13 s |
(3338) s (209) | (3300) /] @331y | 029 | |
T e | 5 Moraine Deposits: fine sand to gravel
Guelph / Brampton"’/’ 4Toronto V OGS INSET ’ ’ a. fine sand, some gravel, minor silt, clay and diamicton; 1-50 m thick; rhythmic beds common
‘;%g/g/ 30M/12 30M/11 d =y ‘\ “ b. medium to coarse sand and gravel and diamicton; 1-20 m thick; channels common
( )\ W $(3452) | ¥ '**‘T**‘****f\fﬁ——kf (a and b occur in disorganized hills, depressions and eskers)
\
\\\ Hami“’:On MAP 2631 MAP 2633 “ ’ 4 . . . . . ) ) ) )
. 30M/5 WAP 2635 |AP 2638 | 2637 | | Glacial Deposits (till):clayey silt to silt, 1-2% stone content; 1 -15 m thick; occurs in till or lake plains often
5 (3337) MaFgae AP 264 . . . ] .. with interbedded fine sand, silt and clay
i Figure 3. Field sites and material description: a. Wildfield / Kettleby?
Field sites located at the centre of polygons (Voronoi plot) describe the sediment found b. Halton
Oak Ridges Moraine NATMAP Project (at 1 m depth ) and used as ground control for air photo interpretation of the surficial geology ¢. Tavistock
Surficial Geology Series map. Fieldwork was carried out in the summers of 1993 - 1995 by Brennand and assistants.

3 Glacial Deposits (till): sandy silt to sand, > 3% stone content; stratified interbeds; 1-50 m thick; forms uplands
d. Wentworth

e. Port Stanley

f. Newmarket/northern ¥/Bowmanville
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Where to obtain the publications: “

- ph.: 613-995-4342 S . . . .
o Open File E-mail: gsc_bookstore@gsc.nrean.gc.ca W2 2 Lower (drift) Deposits? :till, fine-medium sand, and laminated silt and clay, 1-50 m thick; exposed in bluffs

Recommended citation: Dossier Public Gﬁ&p?ﬁvﬁlﬁ?{iﬁéﬁcﬁ!iésc/ R —— ) g. Upper Thorncliffe Formation / Clarke beds; h. Seminary / Meadowcliffe / Bondhead tills;
Brennand, T.A., 1997: Surficial Geology of i 33 31 Ortario Geoloical S oublicat i. Lower Thorncliffe Formation / Clarke beds; j. Sunnybrook / Port Hope till; k. Scarborough Formation;
Oshawa Area, NTS 30M/15, southern Ontario; M?ﬂg;“;n de‘,\’/lfngéfgs Iﬁ][(‘)’fg’]ati‘:m'gae':t’;es . Don Formation; m. York Till; n.® Stratified sediment, dominantly sand; 0 Stratified sediment,
Geological Survey of Canada, Open File 3331, Geological Survey of Canada i 1
Scale 150 000, Seisial ipeletior sthui i M2-17 Macdonald Block dominantly silt and clay

900 Bay St.

1 997 Toronto, Ontario M7A 1C3 : 5 ‘ 3 5 9
Toll-free long distance: 1-800-665-4480 Unconformity (interval with no deposits and/or major erosion)
PALEOZOIC (rocks >400 million years in this area) 81
I N I RO D U C I I O N - Bedrock: limy mudrock and clastic sedimentary rock

a. bedrock-drift complex
b. clastic (sandstone or shale)
¢. carbonate
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NATMAP Oak Ridges Moraine Map series

1. Peel/Schomberg ponds above, Lake Iroquois/Algonquin below raised shorelines

2. Subglacial and/or proglacial outwash

3. Wildfield south of ORM and Kettleby north of ORM; sub units in units 2-4 are listed in stratigraphic order: a-o
4. Northern till is used to indicate a source area to the north; it may have several age assignments (cf. White, 1975)
5. Most units not present as surface units on 1:50,000 maps

6. Age unknown,

Oshawa is one in a series of 15 digital 1:50,000 maps summarizing the glacial and postglacial
deposits of the Oak Ridges Moraine (ORM) and Greater Toronto Area (GTA) (index map). The
series is sponsored by the National Mapping Program (NATMAP) of the Geological Survey of Canada
in collaboration with the Ontario Geological Survey (OGS). These maps complement a series of
1:20,000 geology maps covering the central area of the ORM, published by OGS. The OGS is also

4]
(o]

publishing two 1:50,000 sheets (Scugog and Newmarket) using map detail and the expanded Figure 4. Oshawa surficial geology map: Note: The legend is not strictly stratigraphic; attached stratigraphic table explains age relationships
legend of the1:20,000 series. A 1:200,000 scale compilation map of the 1:50,000 maps completes Surficial geology map of Oshawa area shown at the same scale as the other thematic maps and reglonal terminplogy, Not-all map units dppear on each map,
the series (Sharpe et al, 1997). to facilitate comparison. Long red line is Iroquois shoreline. Short red ticks are drumlins. Legend
is same as main map. SYMBOLS
Objectlves and Conte nt L Geological boundary = \ Small ridges —fr(‘ Base of lake-cut escarpment
|~ (approximate) \\ (abandoned shorebluff)
The objective of the map series is to synthesize the geology of the ORM study area as a basis for
environmental analysis, particularly hydrogeology. Each map consists of 4 coloured panels: Elevation __e— | Drumlin or fluting Area of hummocky /_/ Raised shoreline
1) title block, series introduction and regional setting, 2) thematic maps, 3)legend, symbols 294 topography (projected)
and geology map, and 4) reference material: map lnotes, stratigraphic table and series .b|bI|ography. ] Esker, direction Area of sand — 7| Crestefabandoned
The layout is designed to allow folds between the first three panels and to allow the main map il of flow known dimas (eoliar) o beach bar or spit
and legend to be cut off for field use.
Trend of moraine Base of terraced escarpment Brow of landslide or zone
L . " o f/————/l “
Thema‘hc maps and Other featu res - crest (fluvial, glaciofluvial) of groundwater sapping
A thematic map series complements the surficial geology map by providing at a common scale: ® Kettle / gff;z‘ggfr tlow e Sand and gravel pit
1) field site locations and Voronoi polygons of sediment descriptions (Fig.3);
2) ggqlogic map (Fig.4) for compari.son with otherlthematic.: maps; . ))J) Tow-cnpniash JE—— . o “ |
3) digital elevation model (DEM) (Fig.5) to allow visualization of relief / terrain elements that shows slope s | Channels ® Borehole (GSC/OGS) | | | | | | 1
the pattern and control on drift distribution; ——— . " | r\4f“/ S
4) bedrock topography map with bedrock geology overlay (Fig. 6); ot ot all SminGId may Aot APPeAran this maf. 7/// - | | | | Ontario |
5) sediment thickness map that shows variation in sediment thickness (Fig. 7). I ’ | & o \ ’ | \ ’
\
69 | | | | NTS LEGEND | | | | | 53
Each map is supplemented with map notes, an explanation of the key geologic terms metres a.s.l. ’ “ “ ‘\ North American Datum 1983 “ T
related to the map unit sequence (stratigraphy) and age relationships, and a series bibliography. R | | / Universal Transverse Mercator Grid - Zone 17 f
The digital map files will be released as part of a CD-ROM data release. \‘ } ********“*F\**fffff—————\—— . | Contour lines / . . stH——
| \ \ Lakes and rivers ( . Railway lines
| \ | ’ (interval 10m) 7 _ /
Data sources and structure | | | | Z|
o . g - * &
Figure 5. Digital Elevation Model (DEM): S — i Roads (any type) o i‘featgr Tocrlomo S|
i ithi i i i i : . . . S . ’ ' rea bounda o
The nine maps within the NATMAP area all include new field work complemented by archival field DEM (hill-shaded, colour gradient) of the Oshawa area. SW-oriented drumlins (a), coincident with ' ‘ i ol 51
data; combined, most maps have > 1,000 data points. The six maps outside NATMAP and within the unit 3f on the uplands, are truncated by the Iroquois shoreline (b). NNW-oriented flutings occur Note: Selected listing. @
GTA (location map) have been re-mapped with a minimum of new field work but include re-assessed west of Bowmanville and south of this shoreline (c). The area is dissected with southerly flowing Scale 1:50.000 FEchelle N | pa
. . . . . . . -3
archival data. All maps are structured in a Geographic Information System (GIS) with supporting data creeks. 49j 3
in a relational database (Russell et al., 1996). This format permits map feature enhancement and 0 1000 2000 3000 4000 5000 “ TL §
analysis (e.g. thematic map series, Figs. 3-7). Surficial geology forms the first layer of a set of ; 3 Metres Métres \ 3
regional themes in the area, where Quaternary sediment thickness reaches approximately 200 m. z
The relational database allows for the digital map files to be easily updated as new data are added. Elevation of MAP PRODUCTION PP I
40
Bedrock This map has been produced from interpretation of 1:30,000 scale black and white aerial photographs. Individual geological map units have been
Surface identified on the basis of landform, surface texture, tonal contrasts and elevation relationships. This interpretation has been verified with both archival
164 and project ground control data (Figure 3). Line work was transferred from photographs to a 1:50,000 NTS topographic map and subsequently to a
registered chronoflex base. The chronoflex base was scanned and registered to a NAD 83 Datum in Maplnfo. The raster line work was subsequently g i - L
digitized and an attributed vector file built. o ' - i ] ] —48
150 ' ] -
RECOMMENDED CITATION:
Brennand, T. A., 1997: Surficial Geology of the Oshawa Area, NTS 30M/15, southern Ontario; Geological Survey of Canada, Open File 3331, Scale 1:50 000. B
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M AI N O I E S H H H H ), Carson, D.M. Leyland, J.G. and Mihychuk, M.
Explanation of stratigraphic terms in the ORM NATMAP area S R . o 1675 Paieozoic geclogy ofth Rice Lake - Port H e Ot O faa: Simmmmany By of the Trenton-C : southér Dierk; O Gealogla
- . ys: evidence of catastrophic release of meltwater, central-southern Ontario, : zoic geology of the Rice Lake - Port Hope area, southern Ontario; Ontario : Quaternary Geology of the Trenton-Consecon area; southern Ontario; Ontario Geologica
- ‘ Canada; in Abstracts with . northeast section, Geological Society of America, Geological Survey, Preliminary Map P. 2338, scale 1:50,000. Survey, Map P2586. Geological Series-Preliminary Map, scale 1:50,000.
-50 ThIS Surﬂc'al I . . . . . T'II . . . . - . . . . . . - - - - - ‘ S;giuaseymNevf\r(%is \;)v.ls.programs northeast section eologica ocClety ot America Chapm?ny L., and.Putmany DF. N . . Miryne(:.hy E - ) | N .
, geology map synthe3|zes topgraphlc and sediment mformatlon, and presents the The main Late Wisconsinan ice readvanced from the north deF)OSItlng a stony (>5 % pebbles) Sllty Stratigraphic unit’ Map units Explanation / description? (reference to stratigraphic name) Barnett, P.J: 1943: The moraines of southern Ontario; Transactions of the Royal Society of Canada, v. 37.,  1978: Surficial Geology of the Trenton and Presqu'ile areas; Ontario: Geological Survey of Canada,
Lake Ontario o : ; ; : ; : . . . ; ; ) : Map units ‘ 1993: Geological Investigations in the Oak Ridges Moraine area, parts of Scugog, Manvers and p. 33-41. Open File Report 545.
NATMAP areal distribution of sediments at 1 m depth in the Oshawa area. Sediment type and stratigraphy sand to sandy silt diamicton, locally known as the Bowmanville till (unit 3f; Brookfield et al., 1982). | (youngest on top) Nevwiease Towrishys Murigioalities and Cstav Munieipaliy, Ontaria; & Sumaryof Ghapman. LJ.. and Putman, D.F. Pugin, &, Puallan, S.E. and Starps, DA,
Study Area 28 is compiled from field sites (lake and river bluffs, gravel pits, and shovel, auger and probe holes; This till exceeds 50 m in places, and functions as a regional aquitard. Carbonate and \ Seriod covering last 2 mil - clacial olimat | 5‘91";“8”?;;“" Other Activities 1993; Ontario Geological Survey, Miscellaneous Paper 162, 1984: E';?uﬁqhgib%%",?y af e Gtaes THiIEGiHen: Rulario Benlodial e el o955 DioBH/EGRSOITNB NS ] S sB0 oS Wi tHeHel o EE faRek Beimia
. o . . . . . . . . 2 = 3 5 . retlection; Annals o aciology, v. , P- = 5
Cliad s conie LSRN . o g 78.50° 78.00° e =] Fig.3; Brennand, 1994) and other data (Brennand, 1997c). Fieldwork was undertaken by Brennand Precambrian (igneous and metamorphic) pebbles are dominant in this till, but locally-derived shale | e ,_2;01Ofgggr;,';%rgiol|OTV'in'g';fC?;fC(Tm?:tlgf elmates | Barnett, P.J _ _ o _ Coleman, AP. _ _ _ Russell, HAJ. and Dumas, . Y _ _
8" 79.50° 9. 43.75 during the summers of 1993-1995, assisted by T. Shaw and J. Ross. Gravenor (1957) published fragments can be preserved rendering the till matrix silty to clayey. The till exhibits a wide range of | acamt Lk st el 11  Deposits along shore of modern lake | B e e B o oo The alsloce o e B mafens Oriarle Bapatmant o Minee Rt R T s, ok Fle S, et T oo e ERGGES| SASE
: 0 20 40 Oak Ridges Moraine the previous surficial geology map of the area. sedimentary styles from lodgement to shear structures to debris flows. Locally, the Bowmanville till | Alluvium 10a  Sediment deposits by modern rivers in Recent time | e o e 1084 Gk Geological Surves, Miscsllamsous Pepsr 160: b 155-160; R, W Bars e, D el st it i Bkl P, i BT o T T it B, sl B
Kilometers Ph . h d L df includes lenticular sand and silt packages up to 15 m thick (BrOOkerld et al., 1982) These record ‘ Organic deposits 9 Plant and animal matter accumulated in wetlands ‘ 1995: Geology of the Oak Ridges Moraine area, parts of Peterborough and Victoria counties and 2326, scale 1:50,000. of Canada, Open File 3299, scale 1:50,000.
i ¥ ¢ q i . . . . TR , : i g : ; ; d Durh d York Regional Municipalities, Ontario; in S f Fieldwork and Oth D ,R.E. Ri I, HAJ., L .C.,B d,T.A., Hinton, M.J., and Sh ,D.R.
1. Oak Ridges Moraine 2. Niagara Escarpment 3. Streamlined Uplands 4. Broad Valleys ysiographny and Landrorms. subaqueous fans which may have been deposited subglacially. The Bowmanville tillis in the same Older alluvium 10b  Sediment deposited by rivers in terraces and deltas during glacial melt | e T L T R B L R P S [ LT T T R T ———
5. Plains (South of Moraine) 6. Glacial Lake Iroquois Shoreline 7. Incised Alluvial Valleys Figure 6. Bedrock topography: The Oshawa area is divided into two physiographic regions by the Lake Iroquois shoreline and stratigraphic position and has similar characteristics to the Newmarket Till north of the Oak Ridges o N ) o 10000 | Barqggezgmatemary - SR [ ] 3”&72; ieifa[i,'; ;29?: ie ni§°|§9'§?é ::arxzy?fACagsgfpz E)s.a;-.zaor% N
The bedrock elevation decreases southeastward toward Lake Ontario, and the surface is raised beaches. To the south, is the low-relief, wave-washed Iroquois Lake Plain (Fig. 1), which Moraine; extending below the Oak Ridges Moraine, these tills are likely correlative (Gwyn, 1976; | HIEISRcEn: U == T"“eof i Vlance an retlfeat TI irge 'CET( egts( "‘/' LIOE t°H~ X years ago) | Bamettp.J 250 Geology 1993, 1694, 1885, 1985; Storm-nlienced della and ce scourng i alte Plefsiocene laca ake, Geological 1987, Sodiment Trickiess o he Greater Toroto and Oak Ficges Moaine NATMAP aroas;
2 a g a e : : : : s + o . : . acial Lake lroquois gonguin deposits 5 wo of the largest postglacial lakes in Lake Ontario / Lake Huron basins iali . ; ; ociety of America Bulletin, v. P -oUY. thern Ontario; Geological S f Canada, O File 2892, le 1:200,000.
dissected by several Va”eys (from Brennand et al., 1997) Simcoe Group (S) limestone and Wh|tby exhibits NW-NNW oriented flutings. These flutings record an erosional event. Barnett et al., 1991; Sharpe et al., 1994, 1996). The main Late Wisconsinan ice that deposited ‘ CLnll b P e e el A Iakegi)edspdepgosited i o e bloe T me et e ‘ 1996b: 1ggaotgronage%ﬁgﬁyéggtq%am|sk|IIen area; Ontario Geological Survey, Map 2636, scale GO1I’I’9<=;)||7,G.S o S, o sanford Bs_s/ea:énsagfzz_ eological Survey of Canada, Open File scale
= = = - . . g 3 : 2 3 R s : ’ ! : ' : . Surficial Geology of the Trenton Area, , southern Ontario; Geological Survey . : - . .
Flgure 1 i Reglonal Physmgraphy. Formation (Blue Mountam) (W) shale are shown (Sanford and Baer’ 1981 ) In th th. d linized d lied land derlain by till dd db laciol i e Sogameniile il eireated northward’ Separatmg frem downwaStmg 58 s b ek CrEn olras ‘ Glaciofluvial deposits 6 Deposits of high-energy streams or currents issuing from a glacier; may form core of ORM ‘ Barqggepc':J'Quaternary Geology of the Kendal area; Ontario Geological Survey, Map 2637, scale of Canada, Open File 3333, scale 1:50,000. 1981: Sg%'f’??;éf{i‘;gﬁf?ﬁ%%ﬁ(%%t_a”c" SesigiE] nesEiean: Fale eRe
' o " ‘ . n e nortn, drumiinized an gu led uplands, unaeriain y s an rape y g daclolacustrine Wildfield / Kettleby? tills 4 4 Interbedded with lake d it d flanks the ORM (White. 1975 B tt et al. 1991 1:20,000. Geology 1993, 1994. Gorrell, G., anq _Brennand, TA. . . . Sharpe, D.R.
Seven regional landscape clements are shown on & dignal elevation medel (DEK; kenny et al., 1996, sediments, are truncated by the Iroquois shoreline (Fig. 1). These drumlins record an earlier Whereas the Bowmanville till is the only surficial till south of the Iroquois shoreline, it is partiall | Halton Till / [B {1 tte till]5 42 Tr;fe L? teb ey dat'l(la ec? ?Sllsj i a'ltn ; He b \(/ Ill(a"th' i time 91 f( )1959 | B238855" Quatemary Geology of the Bethany area; Ontario Geological Survey, Map 2638, scale e N LA FRIENGS Bl Bl /88T NI aff ool gy SO R (aising altralidin fateag ISt sl EEs ad iR seim ORM/NATMAP
Skinner and Moore, 1997; Kenny, 1997). Drumlinized till uplands are truncated by the Lake Iroquois . ’ ; y q 9- 1) ) ) . . o y , . d ; 1109 pariay SamilEes sl e e e e 1:20,000, Geology 1993, 1994. ' ' ' o canaiazipen Fle S8aZscale i, 500 P el e ceilovioor Study Area
el T e @ Sr’] e a,l s ’ erosional event directed toward the SSW. The agent for both erosional events was either glacial buried by Halton drift (unit 4b) north of the shoreline. Regionally, Halton drift onlaps the southern | Oak Ridges Moraine sediments 5 Thick, mainly glacial lake deposits, resting on eroded Newmarket Till or lower beds (Chapman and Putnam, 1943; Barnett, 1995) | Bamett, P.J. . e e GEEmEL e, sy Scntia, Busbern: Snlafo ard Vidlsragssuritis: Caslagiel S of Sh?&%eg' D'TFf{ e uctire of alacial fandi R ¥
. . g g 0 . . 0 . . . . . . = . - A t fl i ; Ontari i A 1 e = ' ' i 2 e internal structure of glacial landforms: an example from the Halton till plain,
erosion or catastrophically-released subglacial meltwater (Shaw and Gilbert, 1990). flank of the Oak Ridges Moraine to its north (Fig.2). Toward the end of the Late Wisconsinan, ice \ ‘éve?ts"‘iortr 6’/“$P‘?rtLeiSt'F’”e tills 3d  May grade upward into HaltonTill (Karrow, 1959; Leaside, Karrow, 1967) | %120 000, Guology 1993, 1004 oo ane Beclogieatsaney, Hap = . e, preliinet i e sbials 152,500, Scarborough BIUfS, Ontario, Boreas. Vol 7. pp. 15.26. &
: : : : i e i ort Stanley / Tavistock fills 3e/dc  Port Stanley: Lake Ontario derived till; Tavistock: Lake Huron derived till (K 1971 Barnett, P.J. ravenor, C.P. Sharpe, D.R. and Barnett, P.J.
S | | | | | | meltgd back .IntO Lake Or.1tar|o.and ItSIS margin quct.uatefj, dgposﬂmg this interstratified package .Of ‘ ¢ Port Stanley: Lake Ontario derived till; Tavistock: Lake Huron derived till (Karrow, ) ‘ 1997:  Surficial Geology of the Scugog Area, NTS 31D/2, southern Ontario; Geological Survey 1957: Surficial geology of the Linqsay-Pete(b.orough,Qntario; Victoria, Peterboroug_h, Durham fgg;: Sur:ilgial C?;z(leogy of the Markham Area, NTS 30M/14, souther Ontario; Geological Survey
Thick Both regions are dissected by creeks that have their headwaters in the Oak Ridges Moraine or glaciolacustrine and glaciofluvial sediments and silty diamicton. The lateral extent and continuity | , , , , , , , , o \ of Canada, Open File 3330, scale 1:50,000. and Northumberland counties, Ontario; Geological Survey of Canada, Memoir 288, 60 p. of Canada, Open File 3300, scale 1:50,000.
ICKNess N ) . i . et . L , A Unconformity Major erosional 7episode marked by drumlin formation and channel cutting and scouring; channels produced by subglacial drainage (cf. Barnett, 1990) Barnett, P. J., and Henderson, L A. scale 1:126,720. Sharpe, D.R., Barnett, P..J., Dyke, L.D., Howard, KW.F., Hunter, G.T., Gerber, R.E., Paterson, J.
212 drumlinized uplands to the north (Fig. 2), and discharge into Lake Ontario. These creeks are not of Halton drift increases westward, locally draping drumlinized uplands cut into Bowmanville till, | | 1995: Quaternary Geology of the Port Perry area; southem Ontario; Ontario Geological Survey, — Gwyn, Q.H.J. and Pullan. SE.
; . e ; ; ; Map 2635, scale 1:20,000. 1976: Quaternary Geology and granular resources of the central and eastern parts of the 1994: Quaternary geology and hydrogeology of the Oak Ridges Moraine area: Geological Map Credits
200 necessarily controlled by bedrock valleys (Fig. 6). and infilling valleys and basins in this surface. | Newmarket / lower Leaside / Bowmanville il 3f  Thick regional till extending beneath the ORM from Lake Ontario to Lake Simcoe (Gwyn and DiLabio, 1973; Sharpe et al., 1994) | Bamett, P.J., and Dodge, J.E.P. regional municipality of Durham (parts of Reach, Whitby, East Whitby, Cartwright, ' Assoiation of Cannda Mineralogical Association of Canada. Joint Anmual Mesting. Field
] ] ] ] | Upper Thomncliffe Formation / [Clarke beds] © 29 Deltaic? ffan beds at Scarborough / Bowmanville bluffs (sand/silticlay) (Karrow, 1967; Singer, 1974) | 9 Qusleman Gedlogy otiheiintiidon ares; DriarioGesiogleal Survey: Nap 285, susle B B e o) e 2, Ontario- Ontario Diviston of Mines Trip AT; Guidebook, 32 p. L o s Tog , ROASABHAA(995,
Bedrock Geology, To POg raphy and Drift Thickness: Glacial Lake De pOSItS: | Seminary / Meadowcliffe / [Bondhead] il 2h  Thin lenses separating Thorncliffe and Clarke beds at lake bluffs (clayey, silty till; low stone content) (Karrow, 1967) | Bamen . s rriewi- Sk B Eringzioc;l,o;No.X\t/He et aren: octhern Ontario: Ortatc Biion of e Sharpe, DBF;FnBtyt'f%_JL_'Ea)HdHETSQ,'\f\ZJ" Pullan, S E., Russell, HA.J., Brennand, TA., Map lay-out and design, W.D. Finley, Northwood Geoscience Ltd.
. Bedrock is only exposed along Oshawa and Lynde Creeks (Liberty, 1953). Bedrock mostly subcrops As deglaciation progressed water became ponded against the southward receding ice margin. The | L ebiogulie it Clggisingly et 2nty 2l fandy iy C'éyeylbﬁldsgound Zt Scaliborsugh o B?I;N"ji”"i"e ?'Uﬁs' - 30'5&000 N 0_'?3 (TGL?SE% 1|961058'52y'93 A Slemsid Fecy | D ke I S0l S S, aiemen, Sl . égrjlimigwhl_\{lapSPSSG, scale 1:50,000. ' | 199: Srouncater poepents i e Clak Ridges Ml g, soyiheem Oniare: spplibon o MR PSR Sl MBALANR 7. AR, RAmtiiond
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