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Figure 1: Simplified surficial geology of the southern Ontario area. Modified from Barnett et al., i i %
1991. N - S A . e . A S A e A Y A I Y S S A . G e I . e e e |
. 45 °1 45 e R Y B R A N A N I == e T I R A J R
Introduction . i = z : O 2 |
- . : , . -120 o -120 1 -120 - -120 1 % -120 120 -120 S -120 -120 = -120
The development of predictive hydrogeological models is essential to support effec- - . »
tive regional ground water management strategies. To better identify and assess ) 2 | >
| | " . 50 —[re—— 50
aquifer resources, an understanding of local hydrogeology is imperative. In areas of - 8 0
limited hydrogeological data, aquifer potential of a sedimentary basin may be devel- :m_ > | D Y S - S - Y - N A "N B ] A - O D e I S ol & S
oped from sedimentological and stratigraphic data. Cored boreholes provide strati- . 55 /T/ . -140 —  -140 - ’ -140 - - -140 - -140 ' -140 - 2 - -140 - ad -140 - g -140 - Ot 140 1@
graphic control that permits integration of related monitoring and hydraulic test data 55 ] i E . _ . . ) . ' ] . . ] . _ _ a _ = .
in a stratigraphic and/or hydrostratigraphic framework for hydrogeological character- ] | _ ~ | _ _ == _ | _ _ | _ _ = _ = _ L,
ization and analysis. Used in conjunction, lithological descriptions and stratigraphic s Mud . Gravel v v T v v
analysis can assist in borehole correlations and provide fundamental information on 60 60 [t
basin architecture, sedimentology, and genesis. The collection of continuous core is B 7= T ]
I’ . . . — m **LOD: Limit of Detection
a critical step in developing a sound 3-D geological framework and defendable pre- i - i
dictive models (Sharpe et al., 2002). Data collected from continuously cored bore- 65 — = 65
holes assists in both 2- and 3-D geological model development by: . = . i inti iti i .
geolog P y . : ) Sediment Descriptions Depositional Interpretations Geochemistry
. .y . . . N () 7 . . . . ] . .
i) providing a framework to interpret lower quality archival data (e.g. water well 70 — z|s8| 70 ] Fa_cles 1 Bedrock - Blue Mountain Formation | Facies 7: Masglve mud \{Vlth.granules | | _ _ Borehole  Purple Woods Easting 666973  Size Fraction: <0.063 mm Date Drillad: May 2008
records) § - This facies occurs at the base of the hole and consists of black, The massive silt-clay facies is a 12 m thick bed with sparse Thorncliffe Formation Location  Purple Woods Conservation Area  Northing 4878158  Original Material: ~  Disaggregated, seived Date Logged February 2015
] i fissile, petroliferous shale (Figure 4). It is commonly correlated granule-sized subangular to sub-rounded carbonate clasts The lower 46 m of sediments in the Purple Woods core are giﬁbeyckrea Séiuﬁ?dﬁitm?aﬁ??me”t Blt“ﬁ'rf"”e lllTAD83 Xfé\év:'”d"w Vateriat ﬁlirt]z:r?r)czﬂ3stFgg)tli%%erg(f)l?lgvlvg;;g?%r?ypﬂteage ggféno?élllgeigheter: Jlsirlé?l%r:
i) verifying geophysical data, and 75 — 75 — with the Blue Mountain Formation (Armstrong and Dodge, distributed irregularly throughout.  Very weakly defined interpreted to be part of the Thorncliffe Formation. The Dwell Time: 60 seconds per High, Main, and Low filter
i i 2007). mm-scale diffuse laminations are sporadically present | | lower 1m thick sandy-gravel succession (from 149 to 148 JEE® Tyt el LpEE, Compien neriel ZEo
iii) constructing and testing regional conceptual geological models. . . = I it (Fi m depth) is composed of angular shale and subrounded _ _ _ _ ,
80 80 ! throughout the unit (Figure 9). Precapmb)rian shiepld pebble-siged clasts. in a coarse sand | | Portable X-ray fluorescence spectrometry has provento is defined by a constant increase in Ca and a decrease and Zr. Elemental concentrations for K, Rb, and Sr are
The objective of this study is to document litho-stratigraphic and sedimentological i - matrix, which is overlain by a 41 m thick succession of be a succegsful topl to char.acterlze thg chemostratigra- in Ti, V and Zr over the same interval as the lithological very conS|st.ent in unit 5. !:urthermore, Cg and S dlsplay
data obtained from a 151.8 m deep borehole drilled near Rice Lake, Ontario (Figure i | DrosE N rhythmites from 144 m to 103 m depth. The sand horizon at phy of glacial derlv_ed sedlmgnts (Knight et al., 2015) change. no change in concentration between unl’F 4 gnd unit 5.
1). The sediment log was produced from bed by bed description of lithofacies, sedi- ] g ] /\ 136 m depth contains detrital organic matter. On the basis gnd to gugment the interpretation of downhole geophys- | | | o Se\{en samples abovg th_e lowermost .splke .|n concep-
mentary structures, and from drill site inspection and drilling rate for unrecovered 85 5 of stratigraphic position, topographic location, bed | | CS: rplcropaleoptqlogy results, and. pore wate_r geo- Unit2 (14_0-111.3 m; Thorncliffe Formatlon)..The Ca con- tration for the sapd .unlt display a conS|§tent Increase in
core. 1 171 - Sarn thickness, grain size and stratigraphic upward fining to chemistry (Mediloi et al., 2012). This method is best tent of unit 2 displays a marked decrease in concentra- Ca, K and Rb. Ti displays a decrease in concentration
: : & > i] g 5cm muds these two facies are interpreted to be part of the suited to .the <0.063 mm size fractlon.(PIourde gt al., tion compared to the underlying sedlment byt IS stl.II over this same interval. This trend gould be the result of
Reg|ona| Settmg O() E—— 90 M= Figure 4. Core photograph of facies 1: Blue Mountain Formation — L Thorncliffe Formation forming two elements within a 2012, Knight et al., 2012) of unconsolidated sediment greater than the content of the overlying unit 3 sedi- a steady adjustment to a change in provenance or to
] 1 . e 7 L : . : e - that represents crushed bedrock detritus and reworked ments. In the top 5 meters of the unit Fe, K, Mn, R, Ti, V, element mobility due to fluid migration within the diamic-
Regional mapping, terrain analysis and subsurface studies in the Greater Toronto S : 11 Facies 2: Sandy Gravel SRR WG BT R T Figure 9. Core photograph offacies 7: Massive silt-clay. Sgggﬁiieiloat Srrz);(ci:rigll a;gﬂgzgg;c;uunsdw;gnlmse;;i:gsu:r?(ljac;ar: surficial sediments. The analysis from these studies and Zn all display a decrease in concentration with Sr  ton above the sand horizon contact.
Area indicate a sedimentary succession of up to 200 m. Figure 2 illustrates the gen- 95 o5 | ' The sgndy gravel facies occurs throught the core as 40 to 50 overlving alaciolacutrine basinal mud succession demonstrate the utility of pXRF analysis for character- and Zr displaying a slight increase in concentration.
eralized stratigraphy consisting of six major packages: Paleozoic bedrock, lower . — cm thick beds that have sharp, basal contacts. Gravel is ying g : ization of chemical and mineralogical variations within Unit 6 (34-0 m; Oak Ridges Moraine sediment): The
sediment (e.g. Scarborough, Thorncllffe formatlo.ns), Newma.rket Till, channel sedi- ] 8 ~ framework supported wnth.a coarse sanq matrlx thgt fines The fine-arained composition of the rhvthmites suagests | | aduifers and aquitards. Unit 3 (113-103 m; Thorncliffe Formation): In this unit interbedding of fine to course sand and gravel in the
ment, Oak Ridge Moraine sediment, and overlying Halton Till. An element of the 100 : 100;'_, upwards to medium sand (Figure 5). Clast size is approximately that thereg was ve Iri)ttle nflux of sed}ilment coar%ge it sands and silts are overlain by dark grey coloured clay. basal 5 m of the unit is reflected in the high degree of
stratigraphy is a number of regional unconformities, the most noteworthy of which is - 111 202/" granules and 80% pebbles ar;d consists of 20% shale, laminae were Iikel)l;ydeposited by density underflows and | | The PXRF derived data was interpreted using single The sediments that comprise unit 3 display a sharp de-  variability in the chemistry of many elements. Some ele-
eroded into Newmarket Till and also forms the base of a series of large northeast to e el 20% shield in the lower unit, and 50% carbonate, 50% shield in suspension deposition in a quiescent environment, of | | €ement trends from the base to the top of the borehole.  crease in the concentration of Ca, Sr, and Zr and an ments such as K, Rb, and Sr display little to no variabil-
southwest trending tunnel valleys beneath the Oak Ridges Moraine. - 105 L the upper unit. Figure 7. Core photographs of facies 4. A) Massive medium to fine either a subglacial or proglacial lake (Figure 11). In gla;cial Fourteen elements (Ba, Ca, Cu, Fe, K, Mn, Ni, Rb, S, Sr, increase in the concentration of Fe, K, Mn, Rb, Ti, V, and ity throughout the unit and with the underlying unit 5
105 _ - sand. B) Planar to ripple-scale cross-stratified sand (see arrows). C) lacustrine settings, such bimodal cyclic deposits are Ti, V, Zn, and Zr) were detected in sufficient quantitiesto Zn. This indicates a change in provenance from car- chemistry, until the uppermost 3 samples where surficial
- - Fining-upwards sequence from very-coarse sand with sporadic dark - ’ : - produce meaningful results using the pXRF spectrom- bonate rocks to dominantly shield terrain. Variability in  soil forming processes are reflected in a shift in elemen-
= . bbles/arains to fin nd over 50cm commonly interpreted to be varves representing diurnal g g ~ | - _ _ _ _
] 1 pebbles/grains to fine sand over suem. and seasonal meltwater production reflecting a melt | | €ter- Complete results as well as precision and accuracy  Ni is most likely due to concentrations being near the  tal concentrations for many elements (eg.Ca, K, Rb, Sr,
Purple Woods Stratigraphy 110 110 Facies 5: Cross-Stratified to Planar Laminated Mud season and winter season. During the summer, | |USiNg standard reference materials are compiled in detection limit Ti, and V). Fe, Mn, Ti, V, and Zr display a high degree
. N . = ) The cross-stratified to planar laminated mud facies consists of 1 i i i i Knight et al. (2016). of variability throughout unit 6 compared to the underly-
Four stratigraphic units are present in the borehole core; from the base up 1) Blue - nE ] ok [ o - i - underflows deposit multiple laminae of silt, followed by the Unit 4 (103- 94 m; Newmarket Till): Generally, element ing unit 5 sediments, likely a reflection of the variabilit
Mountain E tion bedrock. 2) Thorncliffe E tion. 3) N ket Till. and 4 = § — 5 cm thick, light grey beds of silt-clay with discontinuous, dark deposition of more clay-rich massive beds in the winter _ - 94 M, N : ratly, Ing , IKely _ / y
ountain Formation bedrock, ) Thorncli e Formation, ) ewmarket 1ifl, an ) 115 11 Sj;( ! grey, mm-scale laminations that vary from ripple-scale months when water column turbulence is low or weak due | | €hemostratigraphy of the Purple Woods borehole can  concentrations in unit 4 return to values similar to those  in the provenance of the silt and clay size fraction.
Oak Ridges Moraine sediments. The petroliferous shale bedrock is interpreted to be = SN T : : : be divided into 6 units: Units 1-3 are in the Thorncliffe  of the uppermost 4 samples of unit 2. However Ca con-
rt of the Blue Mountain F ti The Th liffe f tion is ~45 m thick and = 1| Figure 5. Core photograph of facies 2: Gravel fining up to coarse cross-stratified to planar. The basal contact with gravel is to ice cover (Antevs, 1925). : : o , ) : . : : : :
part of the Blue Mountain Formation. {he 1hornclifie tormation 1S m thick an =l ke N sand with pebbles and granules abrupt. Where facies 5 overlies facies 6 basal contacts can be Formation; Units 4-5 are in the Newmarket Till and; Unit  centrations are considerably higher than the underlying Geochemical trends suggest that the provenance of the
c?n3|sts '(I)'La om t:"Ck uizlward flnklng_?lliccessmn of ﬁralllel-s;and cappedfby 40 rrc\ietrels 120 —Fle 120 ] | ' either abrupt or gradational. Occasionally, loaded beds with ball Newmarket Till 6 is the Oak Ridges Moraine sediments. units but are comparable to the highest concentrations  Purple Woods borehole sediment is relatively consistent
: ' wmar il is ~69 m thi n nsi ndy-si =| |2 +1 1 _ : : . : ' ’ . i i it i iti i
giarrnnlijgton w?tr? Zggﬁllrelg :bbleas aent 4 rarsmulcfsg Th;toc 3% o g?thseséir(;hgljion)slistst S 41 [ Facies 3: Medium sand with organics and pillow structures are observed at bed contacts with Regionally extensive Newmarket Till is interpreted to be _ | | | obtained from the top of unit 1. and depositional processes did not partition sediment
of medium to fine mass’;iSe sand withg’zraction étructurgs 2nd is interoreted to be Oak Bl: 1 1 The medium sand with organics consists of a 1 m thick bed of underlying massive mud. Localized, small-scale faulting incrementally deposited through active and passive | | UNit 1 (148-138 m; Thorncliffe Formation): Sediments | _ | | | adequately to impart a strong signal for most of the
Ridae Moraie sedimont P 125 e 1251 | fining upwards medium sand with large globules of dark, low (micro-faulting) is also observed throughout the mud facies o subglacial deposition (Boyce and Eyles, 2000; Sharpe et | | 8¢ dommgted by angular shalg clasts and sub-roundgd Unit 5 (94-34 m; Newmarket Till): This unllt contains porehole, however unit 3 and 4 do dlsplay.marked §h|fts
g : 5 1 | e density organic matter at the base and as an irregular 2 cm thick 2 cios 6: Massive Mud al., 2002). The angularity and large grain size distribution Preclambl)rlan shlelld plebbles |g aI coar:steh sgtnd Eajctrl;( sar(;d ri(r)]glztﬁnfé!oc?ted at.the base. oféhe;nltl\;almdl\?t §r4 in provenance from carbonate rocks to shield terrain.
5 - i i i ) s : P - - : overlain rey, closely spaced, clay r mites. Uni m de at display an increase in Ba, Fe, Mn, Ni, Ti,
Age Litho- Chrono- I-g - .band near the middle of the bed (FlgL.”.e 6) The basal ConisaCt IS The massive mud facies is Composed of 1 to 4 cm thick dark Figure 10. Core photograph of facies 8: sandy-silt diamiction. within . thlS unit indicates glaCIal abra-S|0n an-d CrUShlng. y grey ysp y ry P play
~ka | Stratigraphy | Stratigraphy 130 R 130 |- irregular. Colour changes from gray in the pure sand portion to brown/grey massive mud layers that gradationally or abruptly Mud Facies A it Two fining upwards sand beds (Facies 4) interbedded Roferences Acknowledgements
1 i i ud Facies Association e - o - -
13 Halton Till _ . rust coloured at he contact with organics. overlie planar laminated mud (Facies 5). Within these massive The cross-stratified to planar laminated mud (Facies 5) and ¥;"th|n the ;‘” ?0U|d 'nd|Cf‘:‘[te_ locaclll'zteqbstcjbc?lama'tl ”/‘elthte_: Armstrong, D.K. and Dodge, J. E. P., 2007, Paleozoic Geology of Southerm Ontario  Knight, R.D., Reynen, A.M.G., Grunsky, E.C., and Russell, H.A.J., 2015. Chemo-
- ; ; oW (e.q. dralnage event) In a distriputed cavi condqul Project Summary and Technical document, Ontario Geological Survey, Miscella-  stratigraphy of the late Pleistocene Dashwood Drift to Capilano Sediment succes- :
. / idoes - - mud layers, there are common mm- to cm-sized silty blebs massive mud facies (Facies 6) form a 41 m thick unit from 103 (e.g ge e ) y neaous Release. Data 129, 27 p. sion Using portable XRF spectrometry. Nanaimo, Brifsh Columbia, Canada: The Purple Woods core was collected under the auspices of the Eastern
; ’ - i ( ) system (e.g., Fountain and Walder, 1998) Central Ontario C tion Authority and the C tion A t
and Late Moraine sediment 135 = 135— I Figure 8). to 144 The individual let in thickn from 0.5 to y 9., ; : Geological Survey of Canada;: Open File 7651. 1 .zip file. doi:10.4095/295688 entral Ontario Lonservation Authority and the Lonservation Associations
channel sedment Wisconsinan == | 0 m. [he Individual couplets vary | _IC es§ 0 "~ Antevs, E., 1925, Retreat of the last ice-sheet in eastern Canada, Geological Survey Moraine Coalition (CAMC). Transfer of the core was facilitated by Gayle
14 ’GQIOna\uno% Halton Till . 3 - | i 25 cm. Couplets are formed due to differential settling velocities Oak Ridge Moraine of Canada; Memoir 146. doi:10.4095/100850 ﬁ/ledioli,cl?. E.,Alpax, f.l,\ACrcF){w, H.Ii_.hcimsninsgs, D. |.,DHi;tor;0|\1/|.2J.l, t(nigrit,dRaEZ., Soo Chan (ECCA), Rick Gerber and Steve Holysh (CAMC) and David
= == - : : : : : : ogan, C., Pugin, A. J-M., Russell, H. A. J., Sharpe, D. R,, . Integrated data i ; i ; i
Newmarket T 56 140; of silt and Cla_y which results in Ilght-dark bandmg' TraCt!On The uppermost unit consists of a 35 m thick succession of Barnett P.J., Cowan W.R., and Henry A.P. 1991. Quaternary geology of Ontario,  sets from a buried valley borehole, Champlain Sea basin, Kinburn, Ontario. Geologi- Sh.arpe (GSC). A.Cl'ltlca| review by David Sharpe is myCh appreciated.
20 140 ’ 73..' StrUCtureS are |nterpreted tO have formed due tO the reWOrklng flnlng upwards sand to Sllt (Facies 4 and 8) and iS southern sheet. Ontario Geological Survey Map 2556, scale 1:1 000 000. cal Survey of Canada; Current Research no. 2012-3, 20 pages, doi:10.4095/289597 Th(IjS work W?ts ctarrled OUt_ at GgC—Ot(’;aw? unc:er th? Aqun‘Per gsssss;nems
> - - o - and support to mapping Groundwater Inventory Project o e
2 £ Channel - Of_the bed by an und_ercurrent _(Flgure ). \_/a”atlons in couplet interpreted to be Oak Ridge Moraine sediment. Bamett, P.J., 1992, Quaternary geology of Ontario in Thurston, P.C., Wiliams, HR.,  Plourde, AP, Knight, R.D., and Russell, H.A.J., 2012. Portable XRF spectrometry of | | Groundwater Geoscience Program. This work is a contribution of the
T M \} sediment . 5 40t thlckness, bed spacing, gradlng and sedlmentary structures Small-scale flnlng upwards sequences are observed Sutcliffe, R.H. and Stott, G.M., eds., Geology of Ontario: Ontario Geological Survey, insitu and processed glgmal sedlment.from a borehole within the Splrltw09d buried GSC-OGS Southern Ontario project on groundwater 2014-2019.
Meadowcliffe Til c Middle N\ E e 17 o (4 ‘4 HHN nconformity 145 145 i | Figure 6. Core photograph of facies 3: Sand with irregularly shaped produce a number of different rhythm”:e deposits (See Popovic IocaIIy within _individual beds thl"OUghOUt the 35 m Map 2560, scale 1:50,000. ;2|i|.e1)(/), 4%%1J5’I/hz\giztzzl\ﬂanltow; Geological Survey of Canada; Open File 7262.
= Midd'e;rr;mm"ﬁe Wisconsinan b‘j t : e , Newmarket 52'6 *'-':. organic gIObUIeS with pronounced oxidation at the edges et al., 2016 for deSCFiptionS of various types) sequence; pOSSib|y indicating short term episodic events Fountain A.G. and Walder J.S. 1998. Water flow through temperate glaciers. Rev o
gl seminary Til - T ‘ e ’ Geophys 36:299-328. Popovi¢, N., Coffin, L.M., Knight, R.D., Prowse, N.D., and Russell, H.A.J.,
40 |3 |tower Thomife N i - AT —— relating to changes in flow velocity, sediment supply and 2016. Sedimentology and Geochemistry of the Queensville Borehole,
; Fm  Lower 1 50 o ! 1 507 FaCIGS 4 Sand . . . . . aCCOmngdationgSpace The |ar eyamount Of Sand Wlthln Karrow, P.F., 1974, Till stratigraphy in parts of southwestern Ontario: Geological Yonge Street Aquifer, Ontario; Geological Survey of Canada, Open File bublications. in this serios
8 | sunnybrookil Early sediment B Sand occurs at multiple locations in the stratigraphy as either a T _ . g SR _ Society of America Bulletin, v.85, p. 761-768. 7900, 1 poster. doi:10.4095/297720 0o SOSPI':'ENR ';'l';:“ | rave ne maen sates
i 3 ot Wisconsinan e < cviimo o single 1 m thick bed within planar laminated silt clay (Facies 5), - >p / the Oak Ridges Moraine succession indicates that either o A Pt A o Moo . 2013 o S . and Bt 1 (o) 1907 et e R " oe ey e e o
carborough Fm edroc : 3 g . e . : : Settling of clay/silt — , i i i imi i night, R.D., Kjarsgaard, B.A., Plourde, A.P., and Moroz, M., . Portable arpe, D.R. and Barnett, P.J. (comp.), . Where is the water? Regional geologi-
— — - . ooy THOLOGIES SEDIMENTARY STRUCTURES as two 1 m.thICk bedS within diamicton (FaC|eS 8), and as 832 g of clay : _\.\F’ _ ? 3 ’, g:ceth%rzg]ws\lizslz :luptr[.)al}r/]grr:;:ﬁg, tshaar:;hgrt{sgtsp;:taizpda,gz spectrometry .Of standard referer.lc«.a materials with .resp.ect- to precision, accuracy, caI/hyd.rogeoIogic.aI.framework, -Oak' Ridges Mora?ne area, s‘outhe.rn Or?tario; cessougoicn sy o civn | Les pubcations do cate
on Fm angamonian B ccocc [ Grovel ) s [ so —— Planar 0\ CrossStaifcation m succession of flnlng upwards, planar and cross-stratified T N ': _/- —_ . y p g ) y - . Lr:\stru;netrg d”ﬂ|':-|dv;zll5;m;e--?gt:?)g:/tg;;;d calibration; Geological Survey of geﬂogcallf;rsgsomatlon of Canada; Joint annual Meeting, Ottawa ‘97, Field Trip A1, 2017 cios Son i s
s1as | | YorkTil llinoian DL:;ZL”;:Z’;‘DM - beds that range in thickness from 0.5 — 4 m. Individual beds 5cm » O_stedimemarycycle fco gravel deposits. In this case, the sand deposition is anada; Open File 7358. doi:10. uidebook, 49 p. q b .
- [ | oiamicton [ sit (M Clay [ | Coreloss = Lamination A scquence commonly grade from lower medium sand to silt, with sparse, m——— ———t" interpreted to be a result of the latter based on the Knight, R.D., Landon-Browne, A. R. R, and Russell, H.A.J., 2016. Portable XRF  Sharpe, D.R., Hinton, M.J., Russell, H.A.J., and Desbarats, A.J., 2002. The Need for
Bedrock Paleozoid channel iVlONITORINGWELLS sub-rounded to rounded pebbles (50% shield clast, 50% Figure 8a and 8b. Core photographs of facies 5 and 6. A) Very thinly end cised.ime:t%jceyrcclzrrent obzelived flnlng u;l)vc\j/ards -?U(ticetf]SIOns }(/VItI:lli?. tht?] sequerice zpnei;rig:neg SIfo%liacglal dseur:'\\//(:?/ se(;:iflmgr: nf:;:;theo I:::]pleF\/i\I/;Jod;gt;cir.eh?Ie,;c;uth:l;n- gﬁ;r;iﬁ.nglzzlssclir;izgg::;:idi?ggc:fng:csl e?.t;g_leS: Oak Ridges Moraine, Southern
Figure 2: The regional stratigraphic framework of the study area. a) Lithostratigraphy and Bentonite Seal WellScreen W Water Level carbonajce clast) Concer!trat.ed at the base of the upper 32m (<1 .Cm) interstratified massive mgd and .Cross-stratlfled to pla.nar ag nown gravel deposits 10 the east within the moraine doi:10.4095/297890 Sharse. . Pullan. 5. and Gorel, . 2011, Geatoay of the Aurors gl
chronostratigraphy (modified from Karrow, 1974, ages from Barnett, 1992). b) Conceptual . : orout andpack . . succession and decreasing in abundance upwards (Figure 7). laminated mud (rhythmites) with microfaulting throughout. B) Thinly — — i : : : riage. Knight, R.D., Moroz, M., and Russell, H.A.J. 2012. Geochemistry of a Champlain _ stratigraphic reference site and significance to the Yonge Street buried valley
Figure 11. Depositional setting of rhythmites (facies 5 and 6)
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