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Abstract 

Bottom samples, echo—sounder records and underwater 
photographs were used to map the surficial geology and 
bathymetry of the Lake Erie nea_rshore zone (0-20 m) from 
Point Pelee to Port Burwell, Ontario. 

The following bot-tom materials were differentiated: 
1. till and associated lag deposits (48%) ;

‘ 

2. glaciolacustrine sediments (14%) and 
3. postglacial sediments (38%). 

Bedrock does not outcrop in the study area. The glacial 
deposits are exposed throughout most of the zone between 
Point Pelee and Rondeau and between Port Glasgow and 
Port Burwell. Inshore exposures tend to be tills and off- 

shore exposures, glaciolacustrine sediments. Postglacial 
sediments occur as two major deposits offshore from 
Point Pelee and Rondeau and as a number of smaller 
inshore and offshore deposits between Port Glasgow 
and Port Burwell. The average texture of the postglacial 
sediment is 1% gravel, 30% sand, 34% silt and 35% clay; 
average thickness is 4 m. 

Postglacial sediments show four basic types of size- 
frequency distribution which are depth—dependent and 
which appear to be determined by the mode of transport. 
In order of inc_reasing depth, they a_re: 

1. polymodal, poorly sorted, coarse sand and gravel 
(traction mode)-; 

2. unimodal, moderately sorted, medium to fine sand 
(saltation mode); 

3. polymodal, very poorly sorted, muddy sand and 
sandy mud lsaltation/suspension modes) and 

4. unimodal, platykurtic, very poorly sorted mud and 
clay (suspension mode). 

Accumulation patterns of littoral sediment and 
textural trends within the major deposits were used to 
determ_ine the source and transport directions of the 
postglacial sediments. Sediment is derived primarily from 
eroding shore bluffs between Pelee and Rondeau and east 
of Port Glasgow. Dispersal of the coarse fraction takes 
place by littoral drift directed towards Pelee, Rondeau and 
Long Point with reversals just east of Port Alma and at 
Port Glasgow. Fine-grained sediments are moved as sus- 

pended load either directly into the basin or alongshore to 
the points and then basinward. 

The water level history for the area indicates that 
submergence and initiation of postglacial sedimentation 
began between 5000 and 10 000 years B.P. at Pelee and at 
about 4000 years B.P. at Rondeau. Average sedimentation 
rates for the sand and gravel deposits since that time have 
been 4-8 cm/century and 10 cm/century, respectively. 
The lower rate for Pelee corresponds to an annual volume 
increment of 63 x 103 m3 /year, which is in close agreement 
with the modern rates of supply from the local shore bluffs.



Résumé 

Des échantillons de fond, des enregistrements d’écho- 
sondeurs et des photographies sous-marines ont permis de 
cartographier la géologie de surface et la bathymétrie de la 
zone littorale du lac Erié (de 0 a 20_m), de Pointe Pelée 5 
Port Burwell en Ontario. 

Les matériaux de fond différenciés s_ont les suivants: 
1. till et depots associés de gros gravier (48 p. 100), 
2. sédiments glaciolacustres (14 p. 100), et 
3. sédiments postglaciaires (38 p. 100). 

La roche de fond n'aff|eure pas dans la zone étudiée. 
Les dépots g|aci_aires affleurent dans presque toute la zone 
située entre Pointe Pelée et R_ondeau et entre Port Glasgow 
et Port Burwell. Les affleurements littoraux semblent étre 
des tills et les affleurements plus éloignés, des sédiments 
glaciolacustres. Les sédiment_s postglaciaires se présentent 
sous la forme de deux grands dépots au large de Pointe Pelée 
et de Rondeau et sous la forme d’un certain nombre de plus 
petits depots proches et éloignés de la zone littorale entre 
Port Glasgow et Port Burwell. En moyenne, la texture des 
sédiments postglaciaires est composée de 1 p. 100 de 
gravier, 30 p-. 100 de sable, 34 p. 100 de limon et 35 p. 100 
d’argi|e; |'épaisseur moyenne est de 4 m. 

Les sédiments postglaciaires présentent quatre grands 
types de répartition de la fréquence des tailles de grains 
en fonction de la profondeur et appagremgment déterminés 
par le mode de transport. Ils sont, pa_r ordre de profondeur: 

1. polymodaux, mal séparés, de sable gros_sier et de 
gravier (en traction); 

2. unimodaux, moyennement séparés, de sable moyen 
a fin (en saltation); 

3. polymodaux, trés mal séparés, de sable boueux et de 
boue sableuse (en saltation et en suspension) et 

4. unimodaux, platicurtiques, trés mal séparés, de boue 
et d’ar‘gile (en suspension). 

Les formes d’a_ccum_ulation des sédiments littoraux et 
les textures des grands dépéts ont permis de déterminer la 
provenance et les directions du transport des sédiments 
postglaciaires. Les sédiments proviennent principalement de 
|’éro,sion des falaises cétiéres entre Pelée et Rondeau et a 
|'est de Port Glasgow. La dispersion de la fraction grossiére 
se produit par la dérive cétiére en direction de Pelée, 
Rondeau et Pointe Longue avec des renversements jusqu'a 
|’est de Port Alma et a Port Glasgow. Les sédiments fins 
sont transportés en suspension soit directement dans le 

bassin, soit le long de la cote vers les pointes et ensuite vers 
le bassin. 

Le niveau d’eau observé dans la région indique que la 
submersion et |’a_morcement de la sédimentation post- 

glaciaire a commencé entre 5000 et 10 000 ans, avant 
l’époque actuelle, a Pelée et environ 4000 ans, avant l’époque 
actuelle, a Rondeau. Le taux de sédimentation moyen des 
dép6ts de sable et de gravier, depuis cette époque, a été 
res'pec'tiveme'nt de 4 s 8 cm et de 10 cm par siécle. Le taux 
i_nférieur de Pelée correspond s une augmentation annuelle 
de volume de 63 x 103m3 par année, ce qui concorde 
étroitement avec les taux modernes d’aIimentation des 
falaises cotiéres. 
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Lake Erie Nearshore Sediments, Point Pelee 
to Port Burwell, ‘Ontario 
N.A. Rukavina and D.A. St. Jacques 

INTRODUCTION 

Ge_nera_l 

This report presents the resu|t_s of the 1973-74 
Nearshore Sediment Survey from Point Pelee to Port 
Burwell, Ontario. It is the—third in a series of studies on the 
surficial geology and sedimentary processes of the Lake 
Erie nearshore zone intended to determine the source, 
direction of movement and areas of deposition of the 
modern sediments. Earlier reports -in this series provided 
coverage of the area from Fort Erie to Mohawk Point 
(Rukavina and St. Jacques, 1971) and from Mohawk Point 
to Port Burwell (St. Jacques and Rukavina, 1973). 

The report describes the texture, morphology and 
distribution of the bottom types within the study area. 
The postglacial sediment bodies are discussed in terms 
of the location, volume and composition of the source 
materials and the net transport direction of the sediment 
after it enters the nearshore zone. This forms the basis for 
estimates of sedimentation rates and a preliminary sediment 
budget. The text is supplemented with maps of the bath‘y- 
metry, the distribution of bottom types and the net t_rans- 
port patterns of the source materials. 

Study Area 

The study area lies along the north shore of Lake Erie 
between Point Pelee and Port Burwell, Ontario, and extends 
from the shoreline to the 20 m depth contour or the 
International Boundary (Fig. 1). The morphology of the 
area consists of cross-‘lake moraines at Point Pelee and 
Rondeau, a steep inshore slope adjacent to Port Alrna and 
Port Glasgow, and a broad “wave-cut terrace" south of 
Port Stanley and Port Burwell. Zone width is 30 km 
southeast of_ Point Pelee and south of Port Burwell, 22 km 
south of Rondeau and 10 km opposite Port Glasgow and. 
Port Alma. The total area mapped for the study is 3300 km’. 

The shoreline of the study area is composed of 
erod_ib|_e bluffs and depositional landforms (Fig. 2). Bluffs, 
10-40 m in height, form most of the shoreline between 

Erieau and Wheatley and between Port Burwell a_nd Port 
Glasgow. They are composed of two or more till sheets 
interbedded with glaciolacustrine deposits and overlain 

by sand dunes locally (Dreimanis and Reavely, 1953). 
Erosion rates along this stretch of shoreline are among the 
highest in the Great Lakes. 

The depositional shorelines include the major land- 
forms at Point Pelee and Rondeau and the smaller littoral 
deposits at harbour entrances. Point Pelee and Rondeau 
are cuspate forelands composed of vegetated sand dunes 
and beach ridges that extend into the lake for a distance 
of 15 km and 11 km, respectively. Both features enclose 
extensive areas of marshland and are sites of some of the 
area's most valuable parkland and nature reserves. The 
smaller deposits have developed on the updrift side of the 
harbour entrances at Wheatley, Erieau, Port Stanley, 
Port Bruce and Port Burwell. 

Previous Work 

The bedrock geology of the study area has been 
mapped by Sanford (1969). He indicates that Devonian 
limestones a_nd shales of the Delaware, Hamilton and 
Kettle Point Formations underlie the study area. The 
bedrock surface is overlain by 30-60 m of glacial drift 

(Lewis, 1966; Karrow, 1973; Wall, 1968) and does not 
outcrop within the study area. 

The surficial materials have been studied as part of 
several lake-wide surveys. Kick's (1962) reconnaissance sur- 
vey of Lake Erie bottom materials showed that Pleistocene 
deposits capped with ''lag concentrates" were exposed 
throughout the present study area. Lewis (1966) used 
echo-sounder records in conjunction with bottom samples 
to compile a map of Lake Erie bottom deposits which 
shows the extent of exposed Pleistocene deposits and_iden- 
tifies areas of postglacial sediment at Point Pelee and 
Rondeau. In a more recent survey, Thomas et al. (1976) 
have characterized the bottom materials within the study 
area as redistributed relict sands at.Point Pelee, modern 

. sands at Erieau and glacial sediment throughout the remain- 
der of the zone.
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Loca_l surveys have been carried out at Point Pelee 
by a number of investigators. In 1933, Kindle mapped an 
offshore sequence of sand, glacial drift and mud on the 
eastern side of the Point and a wide zone of sand and 
gravel south of the Point. Coak|ey's (1972) study of the 
shallow water sediments of western Lake Erie revealed a 

similar pattern of sediment distribution" around Point 
Pelee. Although both investigators agreed that sediment 
was being transported southward along both sides of the 
Point, Coakley also found textural and mineralogical 
evidence for periodic northward sediment movement near 
the tip of the Point. In a more recent study, Coakley 
(1976) suggested that Point Pelee is a relict feature of a 

larger landform created approximately 4000 years B.P. 
(before present) during a lower lake level stage. Terasmae 
(1970) investigated boreholes onshore and described the 
stratigraphy as "at least two different glacial till |ayers" 
separated by glaciolacustrine sediments and overlain by 
medium "to coarse sand. In" the marshy areas, peat was 
found above the sand. Kamphuis (1972) used a groyne 
constructed on the eastern side of Point Pelee to determine 
that the net littoral drift was southerly at a minimum rate 
of 5 x 1003 m3 yr”. He also computed a maximum trans- 
port rate of 20 x 103 m3 yr‘1 (26 000 yd3/yr) from esti- 
mates of the amount of sediment coarser than 0.3mm (the 
finest beach sediment) entering the area from shore bluff 
erosion east of Point Pelee. Skafel (1975) constructed a 

model of Iongshore transpjort based on hindcasted wave 
climate for the Pelee area. His model indicates a net south- 
ward sediment movem_ent of 26 x 103m3 yr‘) for the 
southeastern beaches and a net northward transport of 
4.4 x 103 m3 yr‘1 for the western side. 

The engineering properties of the nearshore sand 
deposits at Point Pelee and Rondea_u were studied by Hudec 
(1975). His results indicate that relatively few areas are 
suitable for concrete aggregate because of contamination 
by shale. He did, however, conclude that a narrow zone 
southeast of Point Pelee contained high quality aggregate 
sand. 

Work on the onshore materials was pioneered by 
Taylor (1913) with his study of the morainic systems of 
southwestern Ontario and later received a more compre- 
hensive treatment by Chapman and Putnam (1966). The 
stratigraphy of the shore bluffs was studied in detail by 
Wood (1951) and by Dreimanis and Reavely (1953). At 
least two major-till units interbedded with glaciolacustrine 
deposits were identified in both studies. Wood's study 
(1951) also used a comparison of an early surveyed shoreline 
with air photographs taken 50 years later to compute 
average erosion a_nd accretion rates for the shoreline between 
Rondeau and Long Point. In 1969, the Department of 
Public Works compiled strip charts for Lake Erie showing 

measured historical erosion rates at selected sites along the 
shoreline (Department of Public Works, 1969). More 
recently, the Shore Properties Section of the Marine Sciences 
Directorate has prepared a comprehensive report of shoreline 
erosion in the Great Lakes (Boulden, 1975). All of the 
surveys show that the shoreline from Port Stanley to Port 
Burwell has the highest recession rates (2.0 m yr'1) of the 
study area. Gelinas and Quigley (1973) have correlated the 
areas of high erosion rates with high levels of wave energy 
for theeast part of the area. However, local increases in 

erosion rates east of Port Stanley and Port Burwell are 
attributed to a change in_ the geology of the shoreline 
materials. 

The present study improves the resolution of the 
earlier maps of the distribution of bottom types, particular- 
ly in the inshore area. It provides detailed information on 
the textural composition a_nd morphology of the nearshore 
sediment bodies and represents a first attempt at relating 
the postglacial sediments to the source and dispersal of the 
sediment entering the nearshore zone, and at computing a 

sediment budget for each deposit within the zone. 

METHODS 

Field 

The study area was surveyed from east to west during 
the summers of 1973 and 1974. In 1973, the portion from 
Port Burwell to Port Glasgow was surveyed with the landing 
craft, M-58. In 1974, the C.S.L. Agile and the C.S.,S. 

Limnos were used to complete the remainder of the area 
from Port Glasgow to Point Pelee. 

The field procedures used in the study have been 
described in detail in earlier reports (Rukavina, 1969, 1970; 
Rukavina and St. Jacques, 1971). Briefly, they consist of: 

1. Bottom sampling on a 2 km square grid with a double 
Shipek grab sampler. 

2. Acoustic profiling at 1-km intervals along U.T.M. grid 
lines with an Atlas Deso 10 echo sounder. 

3. Shoreline descriptions at the inshore ends of the 
sounding lines. 

4. Selected underwater television and diver observations. 
. Bottom photography at each sample station. 

6. Water-jet probing of the sediment bodies at selected 
locations. 

01 

The specifications of the survey equipment a_re outlined 
in Appendix A and the location of the data is shown in 

Figure 1.



Laboratory 

The bottom samples were freeze-dried and separated 
into glacial and postglacial sediments. The glacial sediments 
were not analyzed for particle si_ze because of the possibility 
of sample contamination from overlying lag materials. The 
postglacial sediments were analyzed by two methods. In 
1973, a combined sieve, short pipette and settling tube 
procedure was used (Rukavina and Duncan, 1970). This 
procedure determines the percentage of gravel, sand, silt 

and clay and gives 1/2 phi resolution of the sand and 
gravel fractions. The 1974 samples were processed with the 
F.A.S.T.R. procedure (Rukavina and LaHaie, 1976), which 
uses the Sedigraph particle analyzer to provide 1/2 phi 
resolution of the sub-‘sand sizes as well. The grain size data 
are expressed in phi units (Krumbein and Pettijohn, 1938) 
and S.|. equivalents. 

The grain size data were reduced to class frequencies 
and conventional grain size statistics by SIZDIST, a Fortran 
lV computer program (Rukavina and Dolling, 1-973). 
_Appendix B contains a summary of selected size analysis 
statistics and a classification of bottom types. More ‘detailed 
size data are on file at CCIW. 

ANALYSIS 

The nearshore bottom types were identified and 
delineated from the echograms, bottom samples and 
underwater photographs. The form and density of the 
echograms were used to subdivide the study area into three 
acoustic bottom types. Each type was described in terms of 
its physical characteristics as determined from the bottom 
samples and underwater photographs. The textural compo- 
sition of the postglacial sediments was classified according 
to Fo|k's Ternary Classification (Folk, 1974). Textural 
and field data were then used to produce a map of the 
distribution of bottom sediment types (Fig. 3). 

The bathymetry was compiled from depths taken at 
positional fixes on the sounding lines. Average spacingof 
fixes was 400 m. The depths were bar-checked, reduced to 
Great~Lakes Datum (173.3 m asl), plotted by computer and 
contoured by hand. 

The size-frequency distributions of the postglacial 
sediments analyzed by the F.A.S.T.R. procedure were 
grouped into four types on the basis of the form of histo- 
grams. In the finer sediments, artificial modes appear at the 
12 phi (0.0‘0O24 mm) class because material finer than 
12 phi has not been resolved and is, therefore, included in 

12 phi class. 

The volumes of sediment entering the nearshore zone 
for the various reaches (Fig. 10) were calculated from 
historic_al erosion rates and bluff heightsavailable in the. 

Technical Report (Boulden, 1975) and Coastal Zone 
Atlas (Haras and Tsui, 1976) of the Canada-Ontario Great 
Lakes Shore Damage Survey and from particle _size data for 
the study area supplied by J. Coakley (personal communi- 
cation). Details of the calculation are given in Appendix C. 

RESULTS 

General 

Glacial till and glaciolacustrine sediments a_re exposed 
in 62% of the study area and postglacial sediments in the 
remaining 38%. Bedrock does not outcrop in the study 
area. Figure 3 shows the distribution of each type and of 
the textural components of the postglacial sediment. 
Table 1 lists the frequency distribution of the areas. The 
glacial sediments are found throughout most of the zone 
from Point Pelee to the tip of Rondeau and from the 
eastern end of Rondeau to Port Burwell (Fig. 3). The 
postglacial sediments occur southeast of Point Pelee, on 
the eastern side of Rondeau, inshore from Port Glasgow 
to Port Burwell and at the lakeward limit of the zone 
(Fig. 3). 

Table 1. Frequency Distribution of Nearshore Bottom Types 

Bottom type % of study area 
Bedrock 0 

Glacial drift: 
Till 48 
Glaciolacustrine 1_4 

62 

Modern sediments: 
Sand and gravel 
Sand 
Silty sand 
Muddy sand 
Silt 

Sandy mud 
Mud 
Clay 

‘NI 

F‘ 

®\O©\lI\3I\)UJ-P" 

Glacial Drift 

The glacial sediments can be subdivided into two 
types on the basis of their acoustic properties. Type 1 is
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characterized by a thin, dense, irregular echogram trace 
with no indicat_ion of penetration or sub-bottom structure 
(Fig. 4a); Type 2 by a thick, diffuse, smooth record usua|_|y 
with several subsurface, horizontal laminations (Fig. 4b). 
On the basis of past experience with correlations of acous- 
tic records and sediment type (Flukavina and St. Jacques, 
1971; St. Jacques and Rukavina, 1973), Type 1 is inter- 

preted as glacial till and Type 2 as glaciolacustrine sediment. 

The two acoustic types are difficult to distinguish on 
the basis of the field descriptions and textural composition 
of the samples of surficial sediment. Both consist of medium 
grey to reddish—brown clay mixed with coarse-grained lag 

material (lag thicknesses greater than 10 cm were recorded 
locally). The glaciolacustrine sediment is generally finer 
than the till, but this is often obscured by the mixing of 
the lag materials with the parent material. 

The distribution of the glacial sediments is given in 

Figure 3. Till and associated lag materials are exposed on 
the crests of the Pelee-Lorain and Erieau-Cleveland mo- 
raines (Lewis, 1966). On the Pelee-Lora_in moraine, till 

occurs near the International Boundary and on the eastern 
side of the Point Pelee foreland. Between Wheatley and 
Rondeau and between Port Glasgow and Port Stanley, 
till is found inshore and glaciolacustrine sediment offshore. 
South of Port Stanley and Port Burwell, the glaciolacustrine 
deposits are flanked by tills both inshore and offshore. The 
stratigraphic relationship is clear from acoustic records near 
the contacts, which show till extending below, and there- 
fore predating, the glaciolacustrine cover. 

Postglacial Sediments 

General 

Postglacial sediments occur as five geographically 
distinct deposits: 

the Pelee deposit, 
. the Rondeau deposit, 
. the littoral sands, 
. the inshore silts and clays and 

5. the. basin muds. 

-|>(x)l\)_d 

Each deposit is characterized below in terms of its morphol- 
ogy, textural properties and sediment thickness, 

Pelee Deposit 

The Pelee deposit occurs on the crest and eastern 
flank of the central portion of the Pelee-Lorain moraine 
(Fig. 3). Three morphological provinces occur within the 

deposit: the shoal, the terrace and the offshore slope. The 
shoal is a submerged ridge that extends 10 km southeast of 
Point Pelee with a maximum width of 3 km and a local 

relief of 4-5 m (Fig. 5). East-west profiles across the shoal 
show a steep, southwest slope (1:60) (Coakley, 1977, 
Fig. 13), a complex, crestal topography and a more gentle 
eastern slope (12250) (Fig. 6; Coakley, 1977, Fig. 13). The 
crest of the shoal consists of a gently undulating plain in 

the central and southwestern area, a series of parallel ridges 
on the eastern side and a complex system of small terraces 
and dredged and natural trenches in the north and north- 
west (Coakley, 1977). In general, the shoal is composed of 
sand and gravel overlying till. Postglacial sediment thickness 
is generally 4 m, but may be as much as 12 min the vicinity 
of the trenches (Zeman; personal communication). 

The terrace is a near-horizontal surface of rippled, 
medium to fine sand located east of the s_hoa_| i_n water 
depths of 10 to 12 m. Average width is 4 km; average 
sediment thickness is 4 m. - 

The offshore slope extends lakeward from the terrace 
to the offshore limit of the zone. Slope values decrease 
gradually from 122000 near the terrace to 1:4000 at the 
20 m depth contour. Sediment texture grades from silty 
and muddy sand inshore to clay offshore. Total sediment 
thickness is not known, but acoustic records show a sub- 
bottom reflector from 2 to 8 m beneath the mud—water 
interface. A step appears in the sub-bottom profile at about 
16 to 20 m below present lake datum (Fig. 6). 

Average grain size of the Pelee deposit is 2.5% gravel, 
51% sand, 21.5% silt and 25% clay. Sediment texture grades 
progressively from sand and gravel in the west to muds and 
clays in the east in association with increasing water depth 
(Figs. 5 and 6). This textural gradient is best illustrated by 
the histogram profiles in Figure 7. Four basic histogram 
types occur within the deposit: 

Type 1 — polymodal, poorly sorted, coarse sands and 
gravels. 

Type 2 — unimodal, moderately sorted, medium to 
fine sands. 

Type 3 — polymodal, very poorly sorted, muddy 
sands and sandy muds. 

Type 4 — unimodal, platykurtic, very poorly sorted, 
muds and clays. 

Types 1 and 2 are found on the shoal and terrace and 
Types 3 and 4 on the offshore slope. The relationship 
between histogram type and mode of transport will be 
discussed later within the framework of Visher’s (1969) 
stu_dy.
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Bandeau Deposit 

The Rondeau deposit occurs on the eastern side of 
the Rondeau foreland and the Erieau-Cleveland moraine 
(Fig. 3). Sediment cover is cont_inuous with the beach 
deposits and the offshore basin muds. The surface mor- 
phology consists of a steep, inshore slope (12150) in the 
depth range of 2-15 rn grading gradually into a more gentle 
offshore slope (121000) (Fig. 8). 

The average texture of the deposit is 13% sand, 
41% silt and 46% clay. Sand occupies a narrow zone adjacent 
to the shoreline and grades abruptly into silt and mud 
within 1-2 km of the shore and in water depths less than 
8 m. The distribution of histogram types is as follows: 

' Type 2 deposits occur near the shoreline, Type 3 on the 
nearshore slope and Type 4 on the offshore slope (Fig. 9). 
Type 1 was not observed in the deposit.
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The thickness of the inshore sa_nd at the tip of 
Rondeau, as determined by jetting, is 4 m. Elsewhere, 
sediment thickness was interpreted from acoustic records. 
Sediment cover is 2 m on the nearshore slope; 3 m at the 
base of the slope a_nd 1 m at the eastern boundary of the

, 

zone (Fig. 8). 

Littoral Deposits 

Littoral deposits of sand and gravel are present on the 
updrift side of major shore structures within the depth 
range 0-7 m, and as discontinuous beach deposits. Accumu- 
lation has occurred on the eastern side at Wheatley, on the 
western side at Erieau, Port Stanley, Port Bruce and Port 
Burwell, and on bot_h sides at Port Glasgow. The deposits 
have not been sampled intensively enough to give represen- 
tative textural and thickness values.
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Figure 8. Profile across the Rondeau deposit’.

12



GLACIAL DRIFT~ 

14> (Zmm). 
sand 
44> ( 0.063 mm) 
sil : 

8¢> (0.004 mrn) 
clay 

-1¢(2mml 
sand~

\ ~..--...._~ 
‘\ 

GLACIAL DRIFT 

~\ 

‘‘~-... 

-.--‘ 

~~ ~~ 
4¢ (0.063mm) 
sm 

- 8¢ (0.004mm) 
clay 

Figure 9. Histograms of particle size distributions in the Rondeau deposit. 

Inshore Si/t-C/ay Deposits 

Isolated deposits of fine-grained sediment occur 
within the inshore portion of the zone between Port 
Glasgow and Port Burwell (Fig. 3). The deposits trend 
parallel to the shoreline at an average distance offshore 
of 1 km. They are variable in extent; less than 2‘ km in 

width and greater than 20 cm in thickness. They are present 
in water depths of 7-12 m a_nd are flanked by exposed 
glacial drift and littoral sands inshore and exposed glacial 
drift offshore. There is no indication on the echo—sounder 
records that the deposits occupy a depression in the under- 
lying glacial surface. The texture averages 11% sand, 54%silt 
and 35% clay. '

I
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Basin Deposits 

Fine-grained sediment occurs in the offshore portion 
of the zone at Port Alma and between Port Glasgow and 
Port Burwell (Fig. 3). This sediment appears to be the inshore 
margin of the basin muds described by Thomas et al. 

(1976). The deposits are in contact with glacial drift 
inshore and extend offshore beyond the boundary of the 
zone. Sediment thickness increases Iakeward to maximum 
values of 2 m at the 2(__) m depth contour. 

DISCUSSION 

Glacial Drift 

With the present data, it is only possible to relate the 
glacial deposits to the Quaternary history of the Erie basin 
in a general way. The acoustic records show that the 
glaciolacustrine sediments overlie and, therefore, postdate 
the till. At the basin edge of the zone, postglacial muds are 
present_|y accumulating on the surface of the glacial deposits. 
This sequence of basal till-, glaciolacustrine sediment and 
postglacial mud appears to correspond with that observed 
in sediment cores collected beyond the zone southeast of 
Erieau (Creer et al., 1976).. The basal till was interpreted 
as the ”youngest portion of the Port Stanley Till” which 
was ’'likely deposited during the recessional phase of the 
Port Bruce advance (stadiall about 13 800 yr. B.P." (Creer 
et a/., 1976). The glaciolacustrine sediment was correlated 
with "several high-level" glacial lakes of the Macki_naw 
interval and with the subsequent Port Huron stadial (Cre_er 
eta/., 1976). 

The veneer of coarse-grained deposits overlying the 
glacial sediments appears to be a lag deposit formed du_ring 
the transgression that followed low-level Early Lake Erie 
about 1_2 500 B.P. (Lewis, 1966; Lewis et a/., 1973;Thomas 
et a/., 1976). As water levels rose from about 30 m below 
present datum, the exposed glacial sediments were subjected 
to wave attack and littoral processes which selectively 

removed the fine-grained sediment and left a coarse lag 

concentrate as a surficial deposit. Lewis (1966) has shown 
that this sand and gravel veneer is mobile in water dept_hs 
of less t_ha_n 10 m and that erosion of the glacial surface 

may still be occurring in this depth range. In deeper water, 
the presence of ripple marks on the lag materials suggests 
that periodic reworking may occur during intense storms. 
It is likely, however, that th_e_ amount of erosion of the 
underlying glacial drift has decreased with time because 
of the development of a protective cover of lag materials. 
Studies now in progress and based on monitoring of off- 
shore profiles and time-lapse photography should establish 
the degree of mobility of the lag sediments and of erosion 
of the parent drift.

' 
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Postglacial Sediment 

General 

Sediment enters the nearshore zone from shoreline 
erosion, fluvial discharge, aeolian transport and the sub- 
aqueous erosion of exposed glacial drift. The major source 
of sediment is the shore bluffs adjacent to the study area 
(Kemp et a_[., 1976). Kemp et a/. (1976) considered the 
input of fluvial and windblown material to be of minor 
importance in this part of the lake. The unknown factor is 
the amount of sediment derived from the subaqueous 
exposures of glacial d_rift;. As stated previously, the glacial 
surface is undergoing some erosion in water depths of less 
than 10 m and where lag cover is thin (Lewis, 1966), but 
the volume of sediment derived from this source has yet to 
be determined. 

Once the sediment enters the nearshore zone, it is 

dispersed alongshore and offshore by waves and wave- 
induced currents. The net patterns of sediment transport 
that develop are reflected by the location, form and texture 
of the sediment deposits. Accumulations on the updrift 
side of shore structures may be used to infer transport 
direction in the littoral zone. Larger shoreline features 
(spits and bars) and offshore sediment bodies also exhibit 
charaecteristic forms or textural trends that are indicative 
of the direction of sediment transport. in the present 
study, this approach has been used to determine the 
source, direction of movement, and rate of accumulation 
of the sediment that comprises the major sediment bodies 
at Point Pelee and Rondeau. 

Pelee Deposit 

The potential sources of the Pelee deposit are the 
till exposures north and south of the depos_it, the fine- 

grained sediment of the western basin and the sho_re bluffs 
west and east of the Point. Derivation of sediment from 
offshore till areas is not considered to be important because 
the textural gradients within the Pelee deposit are not 
compatible with sediment movement from these areas. 

Western basin muds carried into the area i_n suspension 
(Kemp et a/_., 1976) may contribute to the finer portion of 
the deposit, but the volumes involved are not known. 
Sediment derivejd from the erosion of bluffs west of Point 
Pelee may be transported south of the Point during periods 
of appropriate winds, but the tendency is for net northward 
drift along this side of the Point (Skafel, 1975). The major 
source of the deposit appears to be the eroding bluffs 

between Port Alma and Wheatley. 

Historical shoreline erosion rates indicate that an 
estimated 168 x 1o3m3 of sediment (of which 44 x10 m3



are sand and gravel) is entering the lake annually between 
Port Alma and Wheatley (Table 2). The coarse-grained 
component is dispersed by littoral currents, and the fine- 
grained portion is transported in suspension. The preferred 
transport direction of the littoral sediment i_s westward 
from Port Alma to Wheatley and southward along the 
eastern side of Point Pelee (Fig. 10; Skafel, 1975). The 
movement of the fine-grained sediment is less clearly under- 
stood. It may be carried directly to the offshore portion of 
the zone adjacent to Port Alma or it may move alongshore 
with th_e littoral sediments (Fig. 10). Once the source 
materials reach the area south of the Point, they are redis- 
tributed in an eastward direction by open lake processes 
(Coakley, 1977). The resultant textural pattern shows a 

progressive, west to east decrease in grain size in association 
with increasing water depth (Figs. 3 and 7). 

Figure 7 also illustrates the change of histogram types 
across the Pelee deposit. The form of the histograms can 
be related to the mode of sediment transport by using 
Visher's (1969) correlations between size-frequency dis- 

tributions and transport modes. If his criteria are applied 
to the particle size distributions of the Pelee deposit, the 
following histogram type-transport mode relationships can 
be inferred: Type 1 sediments represent traction load; 
Type 2, saltation load; Type 3, saltation/suspension load; 
and Type 4, suspension load. The depth relations are as 
follows: traction mode—|ess than 11 m, saltation mode—5 
to 14 rn, saltat_ion/suspension modes—14 to 16 m, and the 
suspension‘ mode—greater than 16 m. This relationship is 

consistent with the relative energy requirements of the 
transport modes and suggests that the sediment surface is in 

equilibrium with present-day processes. 

The sedimentation rate for the Pelee deposit was 
estimated from the thickness and age of the deposit. This 
estimate applies only to the sand and gravel portion of 
the deposit, for which reliable thickness data are available 
from jetting and coring (Coakley, 1977). Sediment thick- 
ness ranged from 1.0 to 5.5 m and averaged 4 m. The age 
of the deposit was ta_ken as the date at which the glacial 
surface underlying the sand a_nd gravel became inundated 

by rising Lake Erie water levels. According to Lewis’ water 
level curve (Lewis_, 1969), this event occurred between 
10 000 and 5000 years B.P. Average sedimentation rate 
during this period is then in the range of 4-8 cm/century. 

The sediment budget for the coarse-grained portion 
of the Pelee deposit was computed from its volume and age. 
The volume was taken to be the product of the average 
thickness and area of surficial sediment containing more 
than 75% sand and gravel. This yields a volume of 630 x 
10°m3 or an annual increment of 63 to 130 x 103 m3 
since the onset of sedimen'tation 10 000 to 5000 years B.P. 
The sediment contributed annually by blufferosion between 
Wheatley and Port Alma is 44 x 103 m3. This can account 
for 70% of the volume of the deposit if the longer period 
of sedimentation applies, and suggests that 10 000 years 
B.P. is the more reasonable value for the age of the deposit. 

The lower transport rate of 20 x 103 m3 y‘r‘1 esti- 

mated by Kamphuis (1972) is an adjusted rate which ex- 
cludes accumulation at Wheatley and the finer than 0.3 mm 
sand fraction. His estimate of total volume of sand and gravel 
is 42 x 103 m3 yr”, which is in good agreement with the ' 

value presented in this paper. 

Rondeau Deposit 

The nearshore sediments at Rondeau are derived from 
the glacial drift exposed offshore and in the shore bluffs 
to the east and west of the deposit. The supply from off- 
shore has not been measured but is considered to be sec- 
ondary because of the a_bsence of textural gradients |_inking 
it to the deposit (Fig. 3). 

The shore bluffs between Port Alrna and Port Glasgow 
provide an average of 182 x 103 m3 of sediment annually to 
the Rondeau deposit (Table 2). The coarse fraction of the 
source material is transported towards the point by wave- 
induced littoral currents and accumulates on the eastern 
and sout_hern sides of the foreland and on the western side 
of the Erieau harbour entrance (Fig. 10; Lathem, 1975). 

Table 2. Volume and Texture of Eroded Shoreline Materials 

Total volume of erosion 
m3 yr" Shoreline reach 

Sand and gravel component 
1 m3 yr-1‘ 

Wheatley to Port Alma 

Port Alma to Rondeau 
1 82 

Rondeau to Port Glasgow 

Port Glasgow to Port Burwell 

168 (:29) X 103 

27 (i 8) X 103 

155 (:14) X 103 

3.24 (10.22) X 10° 

44 (:12) x 103 

17 (:6) x 103 
38 

21 (15)); 103 

690 (i128) x 103
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The fine-grained component moves in suspension either 

directly into the basin from the source areas or alongshore 
to the point and then basinward (Fig. 10). 

The textural pattern of the Rondeau sediments 
appears to represent a compressed version of that observed 
at Pelee (Fig. 3). The change from sand to silt and mud 
occurs within 2 km of the shore, whereas the same gradation 

' takes place over a distance of 10-15 km at Pelee. The 
abrupt decrease in grain size on the inshore slope is appar- 

ently related to the steepness of the slope and, in the 
northern part of the deposit, to the reduced exposure to 
the dominant southwest winds. Transport modes inferred 
from histogram types (Fig. 9) are saltation and sa|tation/ 
suspension on the inshore slope, a_nd suspension at the 

base of the slope. Depth limits are less than 14 m for 
saltation, 9-20 m for saltation/suspension and 12-20 m for 
suspension. The overlap of depth ranges suggests that 
factors other than depth may be important in determining 
the transport mode. A closer examination of Figure 9 
reveals that the expected sequence of histogram types 
persists throughout the deposit, but is shifted shoreward in 
its northern part because of the protection from the dom- 
inant wind direction provided by the Rondeau foreland. 

_ 

An accumulation rate for Rondeau was computed 
from sediment thickness and elevation data from a single 
jet site at t_he tip of the point. At this location, 4 m of 
sediment overlie a till surface whose elevation indicates 

submergence and the onset of deposition at 4000 years B.P. 
(Lewis, 1969). The net accumulation rate is 10 cm/century. 

Minor Deposits 

Shoreline erosion between Port Glasgow and Port 
Burwell provides an estimated 3.24 x 106 m3 per year to 
the nea_rshore zone. Most of this sediment is transported 
beyond the study area as littoral drift and is deposited at 
Long Point or in the central ba_sin (St. Jacques and Rukavina, 
1973; Fig. 10). The remainder occurs as littoral accumula- 
tions on the western side of the major harbour entrances 
at Port Stanley, Port Bruce and Port Burwell, as the inshore 
margin of the basin muds, and as shallow water silts and 
muds. The shallow water silts and muds are anomalous in 
that they occur in the midst of a zone of coarse clastic 

transport or net erosion. They appear to be the equivalent 
of the similar but more continuous deposits observed 
inshore between Port Burwell and Long Point (St. Jacques 
a_nd Rukavina, 1973). In both cases, the survival of the 
deposit suggests either a low. energy zone adjacent to the 
shoreline or sufficiently high sediment loading to produce 
net accumulation in a high energy zone. Pollen dating of 
sediment cores from this area should establish which of 
these factors is responsible. 

CONCLUSIONS 

1. The nearshore zone of central Lake Erie consists of 
three bottom types: till (48% ), glaciolacustrine 

sediment (14%) and postglacial sediment (38%). 
2. Till is exposed throughout most of thegzone between 

Point Peleeand Rondeau and between Port Glasgow 
and Port Burwell. Glaciolacustrine deposits generally 
occupy a central position between till inshore and 
basin muds offshore. Postglacial sediments occur as 
major deposits at Point Pelee and Rondeau and as 
smaller littoral and basin deposits between Port 
Glasgow and Port Burwell. 

3. The Pelee and Rondeau deposits a_re accumulations of 
littoral drift and suspended load derived primarily 
from erosion of shore bluffs to the east of each 
deposit. Textural patterns of their surficial sediments 
suggest that they are in equilibrium with present-day 
bathymetry and processes. 

4. Sedimentation rates based on measured thickness and 
inferred age are 4-8 cm/century for the Pelee deposit 
and 10 cm/century for the Rondeau deposit. A 
sediment budget for Pelee based on the lower rate 
gives an annual volume increment which is in close 

agreement with the volume produced annually by 
local bluff erosion. 

5. Textural patterns for the Pelee and Rondeau deposits 
show a consistent sequence of histogram types which 
are depth- and exposure—dependent, a_nd which are 
considered to represent changes in the transport 
mode from traction to saltation to suspension in the 
lakeward direction. 
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Appendix A 
Equipment Specifications



Equipment Specifications 

POSITIONING 

The Motorola Range Positioning System (R.P.S.) was 
used for positioning. 

Dimensions: Multiplexer/Receiver 48 cm x 13 cm x 43 cm 
Range console 48 cm x 13 cm x 43 cm 
Transponder 8.5 cm x 7 cm x 10 cm 

Weight: Mu|t_iplexer/Receiver 16 kg 
Range console 9 kg 
Transponder 4 kg 

Frequency: 9300-9500 MHz (tunable) 

Range: Line of sight 

Accuracy: 15-20 m at max. range 

Resolution: 1 m 

Power Multiplexer/Receiver 24-30 VAC, 45 W 
requirement: Range console 24-30 VAC, 60 W 

Transponder 24-30 VAC, :27 W 

BOTTOM SAMPLING 

Two Hydro Products Model 860 Shipek sediment 
samplers joined together with a simple frame were used to 
collect the bottom samples. The principal of operation has 
been reported elsewhere (Sly, 1969). 

Dimensions: 1 m x 0.75 m x 0.5 m 

Weight-: 110 kg ' 

Max. sample surface area: 830 cm2 

Max. sample volume: 6300 cm3 

APPENDIX A 

ECHO SOUNDING 

Atlas_Deso 10 echo sounder 

Dimensions: Recorder 
Control unit 

Weight-: Recorder 
Control unit 

Transducers: 

Sounding frequency: 

Power requirement: 

Record resolution: 

ln_nerspace 410 Depth Digitizer 

Dimensions: 

Weight: 

Depth range: 

Resolution: 

Power requirement: 

E.D.A. Printer 

44cmx44cm x 19.6cm 
44 cm x22 cm x3‘9.1 cm 

21 kg 
18 kg 

210 and 30 KHz 

5 soundings/sec on 
40—m range 

24 VAC, 60 W 
1cm=2mon40-m 

range 

24 cmx19cmx24cm 

4.5 kg 

1.0-999.9 m 

0.1 m 

115 VAC, 60W 
or 
12 VAC, 60 W 

The printer records Fix No., position, (R.P.S. ranges), 
digitized depth, date (Julian calendar) and time of day for
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each fix. Printer can be activated manually or at programmed 
0 

intervals. 

Dimensions: 

Weight: 

Power requirements: 

48 cmx44cmx27cm 
approx. 20 kg 

110 VAC 

UNDERWATER PHOTOGRAPHY 

Un_de_rwater photographs were taken with the EG & 
G Model 205 underwater camera and Model 206 strobes 
(Sly, 1970; Valdmanis and Larocque, 1974). 

Lens: 

Shutter speed: 

Film: 

Focus: 

Acoustic trigger range: 

24 

f 4.5 water corrected — 
50 m_m focal length 

1/10-1/200 sec. 

35 mm 
0.6 m-infinity 

0.5-10 m 

Power requirements: 
(1) Camera 
(2) Strobe 
(3) Acoustic trigger 

_JETTlNG 

27 VDC 
510 VDC 
12 VDC 

A water jet probe was used to determine sediment 
thickness (Rukavina and LaHaie, 1977). 

Probe 

Dimensions: 

Weight: 

Water Hose 

Monarch Mode FF 15 Pump 

Flow rate 
Pressure 
Weight 

7.6 m in length; 6.3 cm 
O.D. 

20 kg 

Goodyear'Spirlex 1000 
Heavy Duty 2 in. ID».- 

72 US gal/min 
90 p.s.i. 
25 kg



Appendix B 
Data Summary for Bottom 

Samp|es* 

“Grain siz_e statistics are expressed in phi units (Krumbein 
and Pettijohn, 1938).
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1973 SAM PLES A 
§AI'IPL_ U.1 .11. [wit 1! ULI-'l‘H |l:‘(btNl )1LU1bl FlP'|"KUk1|‘IRl1UNb Ur HU1lu‘1 lYl"t V 

NUMBER METERS FOLK GRAPHIC STATISTICS (S-T. JACQUES AND 
Nuv<II11Nb tnSH.Nb l1bLUO bKnv:L Mmu SILI l:LMV rnzrm SI.ux:v. Sncw. KUKI. KUKfl\71l\l\y 13/2! 4;] 

E525 10719971 513995 8.6 0.00 10.109 62.70 3.2.80 7.23 2.1010 0.20 0.83 HUD A 
l:5Z6 10/179,910 :1.wuu 1C.b uLfll.1IlL uruv-I 7] E527 10716003 513988 13.8 GLACIAL DRIFT 
1:526 10110001 5110uuu 13.2 ULHLLRL UK1. I

' 

E529 10712008 515010 16.2 0.00 79.51 11.30 9.19 3.82 1.99 0.56 3.71 MUDDY SAND 
t-530 ‘0IU‘7‘Jb10 5‘1.J‘3_~i5 17.5‘ UL’-ll.-II-|L URI?! 
E531 107010009 513996 18.2 GLACIAL DRIFT 
I:-D64 10b‘J‘$‘$‘5I 910969 1“I.U 1‘IU.l HNHLILJSU 
E533 10696006 5110000 19.2 GLACIAL DRIFT 
125510 101394100! 5110025 .:u.c uLnL.1nL URIPI 
E-535 10721935 511968 3‘.10 NOT ANALYZED 
E566 .1072U1J1I 5121106 1u.c -0.3! 7.311 105.100 '0.L0‘Uf 7.»:-0 ?.cu -0.1:‘: u.‘:!‘s Surwv nuu 
E537 10718008 511989 13.6 GLACIAL DRIFT 
1:558 W15993 512017 1-0.‘! U.uU Ib.101 110.1‘: ‘$.39 3.27 2.56 u.5‘1 1.510 -‘IUUJY :ANU 
E539 4714003 511991 15.3 GLACIAL DRIF'T 
tb10U 10I11‘$‘J‘1 EIZIIJI 10.1 UL1ll.1.IlL UNIPI 
E5101 10722070 510013 3.2 NOT ANALYZED 
t-5102 10r1i‘J‘2Il 510006 11.: U.-UU 9.91 b1.uu c9.u1 U.V‘§ c.6c 00.15 11.16 :.1Lr 
E-V5103 10718010 510000 110.0 GLACIAL DRIFT 
0:-51010 I0I1bUUb 5u»‘19:'0 15.1: l.0L1ll.1IlL UKLI-I 
E5105 10.71.3991 5100119 1'5.-8 GLACIAL DRIFT INFERRED 
E5106 10112011 ‘ad-‘-Ji-.19 16.5 bInbLnL UK1l'I

' 

E5107 107080110 509986 17.10 36.05 57.21 5.010 1.70 -0.31 2.81 -0.310 0.75 ~‘1U‘DDV SflNDY GRAVEL 
tD106 '-0r1I5‘J‘=rz 51Uu1n 15.: 6.0110 00.01 aria 1.14 1.101 1.-0-0 -00.10 (000 UKIIVCLLY SANU 
E5109 10700013 509975 18.9 0.00 7.72 58.99 33.28 7.17 2.55 0.17 0.83 ?1UD 
tbbU 10b‘3'5UUI 509960 17.65 l:Ll0b.UlL UKIFT .[Nf'tKKtU 
E551 10691975 5100102 20.1 0.00 6.96 73.93 19.11 6.109 2.12 0.-21 1.08 SILT 
E552 10ld212d 5061105 10.: u.Uu ‘J-0. I1 (.66 3.01.: Jri-7 u.-09 00.11 (.001 SMNU 
E553 107200106 508003‘ 11.5 GLACIAL DRIFT 
tbbfl 107115013 5\!_T‘flSW 10.0 UL!-“.1!-XL UKIPI 
-E555 10716008 508011 15.3 GLACIAL DRIFT 
tbbb ‘RT-1',10UIT6 auuulc 112.0 \aI.HL.1AI. UKIPI 
E557 10712001 507982 16.9 GLACIVAL DRIFT 
tbbfi 10726-138 5l.lbl1U~1 '0.|0 U.UU Ocovb 11.13 aoou a.uu 111»: lT.oJ .).aI 31L: 1 annu 
E559 10720019 505996 11.8 GLACIAL DRIFT 
tbbll I0I15uub 30393‘! 1-0.u bL1lb].flL UKl.l'l 
E561 107159210 5060100 15.8 GLACIAL DRIFT 
E562 10711001611 51161111 1b.-1 uLnb1nL uru.-I-I 

E563 10712008 505991 16.9 GLACIAL DRIFT 
E5610 107UI9‘:lb 505990 11.9 Gfnuxnu uvurl 
E565 10703896 506032 18.10 GLACIAL DRIFT 
tbbb 10659395 DIl!‘!dJ 19.1 o.5u (0001 52.96 11.1: 3.uu 3.110 'UaU‘5 1.2‘: bKAv:LLY nuu 
E567 10696002 505990 20.1 GLACI-AL ‘DRIFT 
tbbl! 10b‘J£U1U 5059!‘! Zihf Vol.1“ ‘£0510 75.101 1.7.!!! U05.’ CHTU Unll 1.010 )J.Ll 

Ll E569 10722023 501.009 6.2 GLACIAL DRIFT " tblll 10I(UU11 Dulouuc 1a.: . uLm..1I-KL uK1rI 
E’ E571 10717979 5010000 13.6 108.710 38.52 10.80 7.910 -0.52 3.21 0.1010 1.710 MUDDY SANDY GRAIVEI‘. 

- tblz 10115366 >U3‘s‘5lI 17.10 u|.nu1nL UK1r0 
L: E573 107110001 503982 16.0 

. 

CLACIAL DRIFT 
“' tbllo 1071199‘! 506995 16.22 11.3% n-2.-00 1.51 u.ur 1.36 1.1-: 00.0: 1.55 ur<Avr.LLv -atmu 

‘[4 E575 10721982 501996 5.0 0.00 910.51 10.100 1.09 3.35 0.510 0.10 2.16 SAND " thlb |0l£UU4b 50.14011! 14.]. u|.IIL.uII.. uvurl 
E’ E577 10717995 502005 13.10 GLACIAL DRIFT 

13,
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H 
SAMPLE U.I.H. £UNt 1? UEPIH VtKbtNl bllulbl AvvKux1naI1uNS ur BUIILH Irwt fa NUMBER METERS FOLK GRAPHIC STATISTICS (ST. JACQUES AND 

NUKlH1Nb EASlLNb (16LuJ 6KAvtL SAND 51L! ULRY Htnw >I.Utv. DREW. KUK1. KUKRV1NHw 19(2) ‘ 

‘:1 

E578 #716000 502005 1#.# 10.67 87.07 0.93 1.33 1.97 1.23 -0.#8 2.86 GRAVELLY SAND 7:1 
E519 #71#uu# 56199! 15.5 ULRDIRL uK1rI 1:} 
E580 #711977 502007 16.3 GLACIAL DRIFT 
E561 #rUI99# 5U2Uu# 16.u bLn61nL uK1rI ‘H 
E582 #70#002 50201# 18.7 GLACIAL DRIFT 
:56: #699991 5ucu:6 19.6 6.67 66.65 16.7: 1.56 2.96 6.06 0.66 1.12 uxAvnLLv nuuuv bANU 
E58# #695997 501997 19.6 GLACIAL DRIFT 
L565 ‘Hb3fiUUU 5u:u1# 2u.# u.1s 1u.69 Ir.u1 1<.#6 6.05 1.91 u.1# 1.uI Snuuv )1Ll 
E586 #721983 #99999 #.8 0.55 88.66 8.56 2.23 1.20 1.35 0.53 3.56 SILTY SAND 
E56! #I2uuU6 5uuu1# 11.# 6366 69.61 C136 #.1u 1.51 1.r1 -u.11 1.91 SRNU 
E588 #718025 500020 13.# #3.07 56.17 0.70 0.06 -0.#9 1.37 ‘-0.10 0.83 SANDY GRAVEL 
E569 #(16uu5 5uuu16 1#.U 6Lnu1uL uK1rI 
E590 #71#008 500015 16.2 GLACIAL DRIFT 
E591 #I12u1u 5uuu16 1r.2 ULHDLHL uR1rI 
E592 #721971 #9300# #.0 0.00 8#.03' 13.#6 2.51 3.#7 0.92 0.5# 2.97 SILTY SAND 
E593 #/cuuus #9799# 11.u uLnu1uL'ux1rI 
E59# #718000 #98000 13.# GLACIAL DRIFT 
:59‘: #1160111 #96016 1#.6 uLITu.uiL ururl 
E596 #71#0C# #98009 15.8 GLACIAL DRIFT 
:59! #111991 #91966 16.6 uLA61n1 uK1rI 
E598 #708021 #98036 17.8 GLACIAL DRIFT 
E53‘! ‘OIU'¢U£D 9360'“! 15¢! 36603 30.‘!!! EFUI U036 ‘V671: 1.cI u.1.) u.9Io oumuv ur<Av|;|_ 
E600 #6999#7 #979## 19.6 0.00 2.62 61.06 36.33 7.#1 2.#5 0.18 0.79" MUD 
t6U1 #695969 #91960 19.: u.ufi 6.c# _?6.5a 19.69 6.56 2.1» uocc 1.u6 31;: 
E602 #72199# #9600# 6.8 GLACIAL DRIFT 
bbU5 #T1s96u #96011 16.6 ‘ucnu1nL unxrv 
E60# #71799# #96016 13.5 GLACIAL DRIFT 
E605 #r15996 #95966 19.6 ULRDIHL uK1ru 
E606 #71#017 #95985 15.8 GLACIAL DRIFT 
:6uI #71266: #96005 1:.u - uLnu1fiL unxrl 
E608 #721976 #93998 7.0 3.00 2.38 57.98 39.6# 7.5# 2.#7 0.1# 0.77 MUD 
tbU9 #119966 #9#uun Iluu uLfiu1uL uK1rI 
E610 #71800# #93981 15.2 GLACIAL DRIFT 
tbll #115996 #96966 LHMO bLHv1HL uxxru 
E612 #71#000 #9#030 16.2 GLACIAL DRIFT 
E615 Wlldflbb #9699u rI.# uLfiu1nL URLEI 
E61# #708001 #9397# 18.1 GLACIAL DRIFT 
tblb #103999 #96911 19.6 ULHULHL uK1rI 
E616 #699992 #9#035 19.9- 0.35 5.11 75.85 18.69 6.#9 2.07 0.21 1.09 SILT 
tbll ‘OICIWDD 991950 arc 11.00 10.10 .Lu.I5 lI:DD 1.01 6.1:: U0?) _c.ou ur<#vcL|.I rluuuv DHTUJ 
E618 #72005# #92019 11.0 GLQCIAL DRIFT INFERRED 

. - - -- -- -u . , . - :— v. " ~..; 
E620 #715997 #91982 1#.6 3.9# 9#.19 1.06 0.81 1.09 0.95 0.21 1.06 SAND 
tbdl #116965 #92u61 15.# _ uLAu.AL ux;r? 

U E622 #71201# #92038 17.1 21.8# 77.#7 0.69 0700 -0.#0 0.90 0.31 1.03‘ GRAVELLY SAND " tbc-5 “((1970 #09109 o.# u.uU 0.5.) aoucc -tuna? 7.53 2.5:: u.13 . u.Tu -‘Iuu 

U’ E62# #720038 #90005 11.0 GLAGIAL DRIFT 
tbdb ‘OI1l‘J‘*J~‘$ H‘1l.U~UU .Lc.o UL!-‘HJLHI. UIKJTFT 

E’ E626 #715996 #89970 1#.8 GLACIAL DRIFT 
I I I O C O I C I u 

U’? E628 #711997 #89997 16.6 GLACIAL DRIFT 
E629 #Iu61#1 #90416 16.6 uLuu;uL UK;r[ 
E630 #703985 #90009 19.8 GLACIAL DRIFT



‘.1 

SAMPLE U.l.M. £UNt 1! ULPIH PERLENI SLZUKSI APVKUXLMAILUNS Ur BUIILM IYP: ‘:1 
NUMBER METERS FOLK GRAPHIC STATISTICS (ST. JACQUES AND 

NURIH1Nb :n>I1Nb (lbLU) uKnvtL SHNU SLLI ULHV HCHN )I.UtV. bKLWo KUKI. KUKAVLNI. 19/21 ":‘ 

E631 #699996 #89983 19.8 0.00 5.01 69.92 25.07 6.88 2.30 0.2# 1.03 SILT :1 

tb3£ #/2201! #88uu1 5.2 bLAu1AL Uklrl in 
E633 #720015 #88012 11.6 ' 

' GLACIAL DRIFT 
t65# #I1I9II #8I9#T 12.# ur.au 11.95 u.a5 u.8u -c.cu 1.u# u.co m_1.#c bKAvtL ‘fi] 
E635 #716018 #88003 1#.0 J GLACIAL DRIFT 
tbab #I1#uvu #uuu19 1b.U —4A GEKETAL DKLPI 
E637 #711998 #87997‘ ,16.9 " GLACIAL DRIFT 
than #r219I9 #abuuo 5.2 uLAuLAL uK1rI 
E639 #720023 #86028 10.8 I GLACIAL DRIFT 
tb#U #11199! #8bu1u 12.3 ULHLLHL UKLTI 
E6#1 #716008 #85982 13.8 GLACIAL DRIFT 
tb#2 #115965 #o6uca 15.2 16.15 22.1: 0.#3 u.u1 -1.05’ 1.9a u.:I 1.00 3HNUV uVnv:L 
E6#3 #711968 #8599# 17.6 GLACIAL DRIFT 
t6## #rUI¥8I #86002 19.0 "ttnL1nL UKLPI 
E6#5 #703996 #86016 19.6 0.00 3.67 67.78 28.55 7.07 2.35 0.23 0.91 SILT 
:b#b Hluuuuz #uuuub ¢U.u u.uU #.oc 65.26 au.11 T.1c (.40 0.22 U.UI SLLI 
AE6#7 #721991 #8398# 7.6 0.87 13.36 36.73 #9.0# 7.59 3.07 -0.18 0.82 SANDY HUD 
-Eb#U #113999 #83991 1u.# bLAuLnL uuxrl 
E6#9 #718000 #83997 13.1 GLACIAL DRIFT 
tbbu #r16uu9 #u69I9 13.6 >#.#u ##.ou u.u1 u.9a “0.71 1.11 u.9u u.9c DHNUY UKAVLL 
‘E651 #71#001 #83972 1#.8 29.75 69.29 0.96 0.00 -0.57 0.82 0.#0 1.01 GRAVELLY SAND 
tbbé #I12uu1 #85361 10.2 ULHULRL uK1rI 
E653 #7219#2 #82000 7.6 0.00 7.#9 6#.53 27.98 6.96 2.#8 0.19 0.96 SILT 
Cb?“ ‘O’1‘i‘J7O ‘OUCULI. IUO5 ULHDLHL UKLFY 
E655 #717977 #82012 12.2 GLACIAL DRIFT 
E656 #I1ou11 #52009 1#.: ULRULHL u«1rI Lwrtnxtu 
E657 #71#001 ‘#82002 1#.2 28.25 69.01 0.59 2.15 0.29 1.90 -0.#1 0.73 GRAVELLY SAND 
than #r12u<r #u199# 1o.r ' uLnu1nL uK1rI 
E659 #707993 #82007 18.0 #6.#3 #8.9# 3.28 1.35 -0.31 .2.08 0.19 0.62 SANDV GRAVEL 
touu #rva97( #8159: 19.0 u.uu #.u3 u#.T9 30.56 7.1# c.#1 u.cc Urou 31L! 
E661 #699993 #81993 20.2 0.00 2.5# 63.77 33.69 7.31 2.#1 0.21 0.82 HUD 
tpoc #Ic1o#T #60013 0.9 - uLuu1fiL uK1rI 
E663 #720093 #80007 10.8 #7.1# #1.7# #.88 6.2# -0.60 2.67 0.39 2.12 MUDDY SANDY GRAVEL 
IUD“ WIIUUCU ‘OOUIICI LCID UL!-IULHL UKLFI 
E665 #716009 #80035 13.8 GLACIAL DRIFT 
Lbbb #I1#u#u #ouu1u 1w.9 uLfiC1nL uK1rI 1Nr:KK:u 
E667 #711985 #80002 15.7 . 

' 

I GLACIAL DRIFT 
10.0 

' 

G‘LII\.1I-IL u,K1rI 
E669 #708000 #79990 18.2 GLACIAL DRIFT 
Tbfl! #705999 I019‘!!! T901 U.u-U 10.91 7016‘! £1.40 nor: L001 3.1! H01‘! anwuv 31L! 
E671 #703985 #79997 19.8 0.38 16.66 56.9# 26.02 6.57 2.89 0.08 1.10 SANDY SILT 
tblc Iolccucu #lI‘1‘1c (.1 u.uu (.10 vrolv 90:07 I070 cow? u.1a Doro nuu 
E673 #719963 #7800# 10.6 GLQCIAL DRIFT INFERRED 
tbI# #11801: #18009 12.: uLfiC1nL uK1rI 

U E675 #716002 #77998 13.3 . GLECIAL DRIFT ’ tblb l6I1J‘JU( ‘OIUUUGI. 14.6 uLw..1II|. UKLFI 
2 E677 #711998 #77998 16.1 GLACIRL DRIFT 

Ebro #Iu999a #11391 16.9 oLAGIfiL DRIFT 
U, E679 #707989 #78011 18¢?’ GLACIAL DRIFT 

t68U wluvauv urrsvo 19.» 0.00 3.56 #7.66 #6.76 7.63 2.5# 0.61 0.7% HUG 
U E681 #703980 #78001 19.8 0.27 6.37 59.71 33.65 7.21 2.5# 0.16 0.8# HUD " that #101585 #Iuu15 cu.1 u.Wu c.=u ouodv’ ou.:# :.~: c.#2 u.1o u.:: nuu
5 E683 #700009 #7799# 20.2 0.00 3.12 57.85‘ 39.0# 7.50 2.#8 0.15 0.77 HUD 

63 45:



OS 
.1 

FFF 

SAHPLL u.I.n. mm; 11 UEPIH PtKl.I:NI 31111131 n_rrv<u11nm.‘|’1‘ON:. or Human In-I-. ‘j 
NUMBER METERS 

_ FOLK GRAPHIC STATISTICS (ST. JACQUES AND S 

_|1bLUl |JKRVtL MFNU :~u.I bun Hum aI.u=v. annw. - Rum». xuKnv1NIl.. 191;; "1 
E68# #7223#7 #75939 8.0 .GLACIAL DRIFT :1 
E685 #1199145 #16006 1u.u Gt.‘iC1nL uxu-I ‘1 E686 #718008 #7599# 11.8 GLACIAL DRIFT I 

EEUT #119919 #19991 1a.# uLnb1nL uxxrr ‘] E688 #713991 #75992 1#.6 13.06 '83.00 2.10 1.76 1m## 1.22 -0.39 1.79 GRAVELLY SAND ' 

t669 #111916 #19993 16.1 GLnb1nL UKLPI 
E690’ #710001 #75973‘ 17.1 GLACIAL DRIFT 
tb9I #101919 #19995 .15.: 
E692 #705971 #76008 19.2 GLACIAL DRIFT tu9J #1u#u1c #19900 19.9 
E69# #702005 #75995 20m1~ 0.00 3.27 60.33 36.#0 V7.39 2.#6 0.18 0.79 HUD 
tb9S #699993 #19995 ,cu.a U.uu 1.62 ufi.c9’ o1.u9 7.#o c.## u.1r u.1u 

_ 

nuu 
E696 #722036 #7398# 7.2 0.00 1.26 60.91 37.83 7.#9 2.#3 '0.17 0.78 HUD 
E691 #119991 #13996 9.3 uLAU1nL.uK1r1 > 

E698 #717996 #7#001 10.9 GLACIAL DRIFT INFERRED 6699 #117999 #1#uua 1c.9 ULRULHL uK1rI 
E700 #713990 #73995 1#.1 GLACIAL DRIFT :1u1 #111999 #1#u11 19.6 uLuu1AL uK1rI 
E702 #70999# #73988‘ 17.0 V GLACIAL DRIFT 
trua #1uuuu1 #1a99u 15.3 GtAC1uL.ux1ru 
E70# r#705990 #73976 19.0 GLACIAL DRIFT 
L105 #10696) #1o99c 19.0 U..IHI (.1-0 ou.a_u a1.—:D 7.-on r.#_: I1..11 u.1o rum: 
E706 #701988 #73992 920.0 0.00 3.33 57.12 38.55 Z.#5 2.51 0.15 0.77 MUD 
I170! #699951 #15911 Zthf u-.uU that 50.0: _'¥UolD 1.ou cur? uauu 0-.19 rluu 
E708 #720012 #71998 6.8 0.00 6.13 57.01 36.86 7.3# 2.55 0.15‘ 0.79 HUD 
E109 #11199: #1zu1u 1uu# uLnu1AL u«1rr 1NrtKR:u 
E710 #715999 #71997 11.5 GLACIAL DRIFT 
‘t111 #11#uu# ulcuua 1o.# uLnu1uL uKrrT 
E712 #712002 #72010 15.7 GLACIAL DRIFT 
:11a- #1u9993 #71990 17.6 - uLAC4AL fiR1rT E71# #708003 #71987 17.9 GLACIAL DRIFT 
:71: #1uouur #rcuUI 19.u GLAu1iL UKITI E716 #70#019 #71971 19.6 GLACIAL DRIFT 
L111 #101993 -911993 cu.u Inna 5.99 55.73 -oZ.;72 7-U9 2.‘-95 3.1.2 3.7; fiuu 
.E718 #719508 #70029 1.# 0.00 95.6# 1.7# 2.62 2.52 0.50 -0.10 1.12 SAND E119 #111905 #09990 o.u 0.06 1.02 ##.91 5#.06 6.15 2.#7 0.66 6 7# 666 
E720 #715991 #70010 11.6 ‘GLACIAL DRIFT 
:t121- #113991 #ruuu# 13-5 — Ggfifiifig uR1r. 
E722 #71199# #69991 15.# ‘GLACIAL DRIFT 
£1.43 #10990: #101101 1U.9 - u..r‘nC1n‘u. UKLTI 
E72# #708003 #69998 17.5; ‘GLAGIAL QRIFT C117 Wrunu-:3 #7'G.I'i2E 13.5 G?.§CIp‘<L DRIFT 
E726 #70398# #70001 19u# GLAGIAL DRIFT trzr #1u199a #69991 19.9 u.fiG' 1.2# #1.33 56.93 6.76 2.§7 3.67 6.63 flUD 

U. E728 #717#83 #68009 2.7 0.00 -35.16 #8.7# 18.10 5.50 2.39 0.29 0.86 SANDY SILT T LIE‘! WILJFIOC VUDUCO DID ' uLKl...‘,.u_ ufilrl 
U E730 #71#002 #67993 12.6 GLACIAL DRIFT ‘' l'.I.S1 4111.95-1 #01 9110 run GLRCVIRL UKIFT IwF;xKECr 
3 ‘E732 #710019 #68003 16.1 GLACIAL DRIFT 

:13: #1u19ou #o79u# 17.3 0.93 91.12 1.31 - G.u# 2.16 1.17 6.46 2.90 uxiv:LLv afihu 
E73# #706000 #67989 18.1 1#.51 82.81 1.86 0.82 0.31 1.21 -0.02 0.95 GRAVELLY SAND 
E139 #1u#u11 #oouu9 10.6 uLuuJuL uK;r. 
‘E736 #701997 #68009‘ 19v5‘ 0.00 1.11 5#.## ##.#5 7.75 2.#7 0.09 - 0.75 HUD



L8 

.1 

SAMPLE U.l.l"|. LUNE 1! U1-.PIH 0':-<..:NI )l£ULb-I Al"!-’f<U)\1l"lA,T.[UN) Ur UUITUH IYPL 9‘ 
NUMBER HETSRS FOLK GRAPHIC STATISTICS (ST. ;JAG1'.‘UES~ AND 

NURIHINU I-.A>I1Nb ut.Lu1 UKIUILL hnwu 2.10.1 LLRI ncnw )T.LTtV0 SKEW. KUKI0 !<uKAvTN'f. 19121 7‘. 

E737 10699996 1067973 20.2 0.16 2.19 109.510 108.11 7.87 2.51 0.01 0.710 HUD E] 

0-.156 101153106 1066052 5.10 1.5:: 110.11 5.3.72 (2.6-0 2.1-0 -0.16 -01.00 1.102 m<uvr_LLv nuu 
E739 10713995 1066006 12.2 GLACIAL DRIFT 
I-_I10u 10111999 1066112: 1.5.! 110.910 19.9.: C000 cur: 1.11 1.510 -u.-0.3 2.62 ur<Av:LLv SANU 
E7101 10709989 1066012 15.1 

' GLACIAL DRIFT 
true I0ruaU,I:u sououuo 16.6 1.|_nx..|.AL uv<.Lr| 

E7103 10705986 10660.12 17.10 GLACJIAL DRIFT 
:rI010 10ru10uu1 $6600! 15.: - 

nu-u.xnL UK1.P'l 

E7105 107020110 1066021 20.1 0.00 1.59 102.95 55.106 8.19 2.109 -0.11 0.175‘ HUD 
EH06 10/1532: 10b-092-0 r.1 11.00 2.6.) DD'oU£ 31.6: 1.210 (066 01.22 11.0: b1Ll 
E7107 10713970 1061.018 11.0 GLAD-IAL DRIFT 
I-_I-06 10r11.999 -06-0uu1 1.5..) UL1-|bI.I-XL UK.l.l‘l 

E7109 10709996 1063937 110.6 GLACAIAL DRIFT 
tlbu |0IL'I‘Jl‘:I ubuuua 15.9 l:L1vlb.l._l\L ururl 
E751 10706009 10610016_ 17.0 GLACIAL DRIFT 
tlbc Inuaaou =0ov0uu.a 

_ 
15.. GEWCUIL UKJ.)'| 

E753 10701988 1063989 19.9 0.00 0.00 102.00 58.00 8.32 2.103 -0.13_ 0.76 MUD 
L-.I-210 1011:0962 -oucuu. 7.: uLnL.1nL uvurl 1Nr.-.I<v<2;fi 

E755 107120110 1062001 12.2 GLACIAL DR-IFT 
:1-:06 10I1uuur ‘0b1‘1U»‘1 1.306 uLuL.1.nL uvur I 

E757 10707997 1061995 15.1 GLACIAL DRIFT I~NF‘ERRED 

Cl?!’ “@3350 VDCUUO 10:5 ULHLIJJIL UKLFI 
E75’-J 107010009 1062015 18.6 GLACIAL DRIFT 
CIUU HTUCUUI ‘OOCULU I310‘? DI.‘-l\:L:\L UK'Ll‘l 

E761 10700003 1-062005 19.8 0.09 1.35 106.06 52.50 8.08 2.109 -0.06 0.710 .‘1UD 

tlbc -0113219 11000010 2.0 um.-wuu. uvuru 
E763 -0711986 1060001. 9.6 GLACIAL DRIFT INFERRED 
X-.1610 10(u~.w-so -wuuun 1.3.10 uLnL.LnL uvurl 
E765 107079910 1060009 15.3 GLACIAL DRIFT INFERRED 
0-Jab Iwuovuu -0:99‘:-0 17.I uuu.u‘u. uvu-r1 
E767 10703983 10599910 17.9 0.00 8.714 103.28 107.98 7.72 2.76 -0.07 0.77 HUD 
trbu -nucuux -muiiui 19.1. fi.uG 27.300 -00.50 32.06 6.39 3.16 6.09 6.70 arfmuv nuu 
E769 10699990 10600010 19.8 0.00 21.710‘ 35.55 102.71 6.80 3.105 -01.110 0.77 SANDY MUD 
hllu I0I_11.‘1oc «noun; In: 10.1.: 00.01 9.10: 1.90’ 1.3: J.l‘JU 30-04. 1.1:. rruuuv auwul GR1I’V1.'.L 

E771 10710006 1058002 11.10 GLACIAL DRIFT 
EIIC '0/UUTUCI ‘Q7000? JHOIW ULP‘lU£7‘0L UK.ll'l 

E773 10706017 1058007 16.0 0.00 17.81 35.56 106.62 7.25 3.110 -0.110 0.73 SANDY HUD‘ 

T:Il|0 uru-0u1-2 I03nuuu 11.; uLHu1fiL mu-I 
E775 10701996 1058036 18.3 GLAC-IAL DRIFT 
|'.IIb 'O_IUllUUC I0=uuu-0 13.‘! l:l.|ll.-J.ML UK1.|’l 

E777 10697983 1058063 19.9 0.00 0.75 106.108 52.77 2.107 -0.06 0.710 HUD 
Erlu I0I1I‘16£ 10339-00 10.0 u.uu 31.20 9-0.ou 0.1-0 " 3" 1.90 u.3‘5 0.06 annuv :.1LI 

E779 10710016 1056021 7.7 GLACIAL DRIFT INFERRED 
tlau I0-ruu.uu1 105999: .02.: m.:‘nCu‘u. uvurn 

[1 E781 10705998 1055961 110.1 GLACIAL DR-IFT INFERRED " L162 wruavsu 10313101.-0 nun fit-mz-u. uK_LrI 

[2 E783 10702003 1055992’ 16.9 GLAC‘IAL DRIFT 
‘' tn:-0 -001111019 I0v:0uuu-0 10.1 1.15 63.ua 1.67 -9.95 1.6-. 2.06 0.611 2.62 um‘.vr.u.v -rluuuv afinu} 
:0 E1785 10697986 1056008 19.6 0.00 2.69 50.89 106.102 7.80 2.51 0.010 0.710 ' HUD 

bllib ‘#937301 HDOIILO (U36 6055 5:36 31:33 -.0205!) 
' 7055 2061 3067 3077 I1uu 

E707 10709963 105100210 10.5 0.00 71.25 26.08 2.67 10.33" 1.37 0.66 1.169 S-ILTY SANID 

t.T8U 1+IUI‘5‘$,10 10:9uua 9.: uouu :.uI 77.010 -01.01‘: 1.0.: co-9‘: 1101.: 00.4: nuu 
E789 10706005 1053980 12.0 GLACIAL DRIFT 

FFF



Z8 791 
bnI“lPLt U.I.Tr. £UNt TT ULVH1 ‘I-'tI<bl'.Nl )1£U1)l R}"|"KU‘A1l'lflILUN) ur BU! ILI1 IVPI: 
NUMBER ‘ METERS FOLK GRAPHIC STATISTICS (ST. JACQUES AND 

NUKIHLNIJ tnsrlwb TLVJLUI lz'<RVtL SEND a.LLI DLHY num )loUI:Vn bluzw. IKUKI. KUKAVLINHX. 1‘JICI 

E790" #703989 105'-r021" 13.9 GLACIAL DRIFT C] 
CI3]. '6IU€UUb HD5355 1’IJ lJLFlL;],Il|_ UK],l'I L] 
E792 6700005 1053970 17.0 

_ 
GLACIAL DRIFT .

Z 

EH15 ‘Ob‘Jl‘!‘J‘J 475007 15.0 uouu -9.10 ‘$3.31. w‘s.u9 r.9u 2.30 -u.u5 u.I-I nuu A‘ 
E7910 1.695999, »54.002 20.1 0.00 7.12 1.9.31 ‘$3.57 7.58 2.71 0.01 0.80 ‘1UD I 

try: |oIUII'JI -oacca.) 5.: u‘L=u.1AL UKIFF 1NrtKr<!:U 
E796 10705959 452021 9.1 GLKCIAL DRIFT FIYF ‘+71!’-NH)? B55011 l1.£ GLAQLHL uK,|,r1 1Nr1-_n<Kz;u 
E798, 4702028 #52006 13.6 28.31‘ 66.13 3.22 2.33 0.108 2.15 -0.13 0.91 GRAVELLY SAND 
:13‘: ‘§IULlU1_b -PJKUIT. 19_.b_ ULHULHL URL!-I 
E800 #697999 052006 17.1.: GLACIAL DRIFT 
tau]. 4635389 H‘2cU1‘5 10.‘: ‘aria 11.9! no.3? 25.5! 7.37 3.90 -uv.~17 1.1-9 BKBVLLLV HUU 
E802 4069'-.012 95204.7‘ 20.1‘ 0.00 2.35 £59.50 108.15 7.88 2.51 0.01 0.71. .*1U[) 
:60!) M69999) wvuuub 1-0.1 uLAL.1.AL UK.I.l'! 1Nrl:P<KI:U 
E807 10697996 ‘#09990 15.9 GLACIAL DRIFT 
t6U6 Iouuaavu wauuoc 1IoD u|.m..u-u. uvurl 
E809 10693985 “.9995 18.9 GLACIAL DRIFT 
:u1_u ‘Ob‘:l1'$D-‘S -0-Haw! L‘:.u 39.87 53.94 2.9! 1.1; 0.33 2.6rr u.1:v .L.uo DHNUY UT?llV:1. 
E823 14689977 1.105993 19.16 0.00 2.05 100.01. 57.91 8.28 2.49 -0.15 0.76 HUD 

FFFFFF



S8 

.1 

I 
. . . c . 

" 

5 OF BUTTDH TYPE 9]- 
NUHBER METERS FOLK GRAPHIC STATISTICS (ST. JACQUES AND J_ SILT CLAY HERN 5T.U’:_V. SKEW. KURT. RUKIVIN71. 1972') n 
E803 0706060 009952 3.2 0.00 99.92 0.08 0.00 3.06 0.33" -0.16 0.79 SAND ‘ii E800 0700301 009811 7.9 GLTCIIL DRIFT A E805 0702096 009990 10.2 GLACIAL DRIFT INFERRED L E810 0700027 130790? 7.0 10.22 65.09 110.09 6.20 2.6! 5.06 0.1! 1.01 LIRAVELLY HUDDY SAND I] E811 0702081 008056 8.7 GLACIAL DRIFT INFERRED 
‘I-.812 0699987 0108077 11.! __ 

bLlll.c17-IL DRIFT INF ERRED 
E813 0697992 007992 10.1 32.60 11.80 26.76 28.76 0.00 5.39 -0.22 0.61 MUDDY GRAVEL 
1:81.10 0696008 007857 15.6 1.90 90.06 0.90 3.10 1.65 1.29 0.35 A 5.96 5llNU 
E815 0693973 007970 17.1 GLACIAL DRIFT 
E817 07018103 006109 7.2 lzLRl._1l\L URU-I 
E818 0699993 006035 .9.3 GLACIAL DRIFT 
E819 0698076 005982 12.0 bLAl.1AL DR-IFT INFERREU 
E820 0695990 005997 10.0 GLACIAL DRIFT 
E821 069100771 00591!) 15.6 69.96 55.13 0.21 2.10 '0.12 2.!!! ‘U.1.5 1.09 HUUUY >ANUY URDVEL 
E822 0691928 006035 17.0 GLACIAL DRIFT 
E820 0699562 000106 /.2 lzLIlL.1l|L UR'1"TTN1’CRKCU 
E825 0697856 000120 9.9 GLACIAL DRIFT INFERRED 
E826 0695907 000009 12.6 bLlll;1AL URIFT INFERREU 
E827 0690125 003875 10.7 GLACIAL DRIFT INFERRED 
11825 0691928 001003! 16.8 bLlll.1AL URN‘! INTLRREU 
E829 0689965 000007 12.3 0.00 3.73 32.09 60.18 9.10 2.53 -0.08 0.63 HUD 
EBJVT 0688036 0019017 II? 0.00’ T1781 Z9T1TlI 575779’ 8.80 5«.T0 ‘0.11! 0.88 SANUY LLAY 
E831 0685901 000038 19.8 1.06 6.83 38.60 53.11 8.27 2.83 -0.11 0.90 MUD 
E832 0698018 002082 I.2 58.63 36.93 2.69 1.56 -1.1! 1.92 u.30 u.T3 Huuuv SANDY bRnVtL 
E833 0695928 002075 11.0 10.76 80.39 1.91 2.90 0.37 1.28 -0.22 2.70 GRAVELLY SAND 
E530 0690020 002110 10.0 18.35 66.91 8.57 6.1! -1.95 (.82 ‘£7.05 2.I1 l:KA,V-ELLY HUUUY BANU 
E835 0692130 002093 15.6 

V 
GLACIAL DRIFT 

‘L636 01390011 00207:.’ 17.7 0.00 5.59 61.0! 56.95 d.I0 2.58 -0.00 0.85 MUU 
E837 0687971 001929 18.6 0.00 3.11 01.52 55.36 8.72 2.58 0.07 0.82 HUD 
E838 0686060 002166 16.9 u.uu 5.6u 33.56 6u.63 6.96 2.19 -u.1u u.o5 HUU 
E839 0680008 002111 19.5 0.00 7.92 37.27 50.81 8.53 2.93 -0.00 0.77 HUD 
t80U 0690155 000809 1u.5 bLRu1AL uK1rl.1Nr;KK:U 
E801 0693615 000599 12.6 GLACIAL DRIFT INFERRED 
6802 0691705 0001/1 10.0 3u.r2 50.52 5.39 u.97’ ‘v.66 423:1 -u.10 1.u9 nuuuv SHNUY bKuvtL 
E803 0689962 000012 16.5 0.00 8.00 30.85 57.15 8.83 2.95_ -0.06 0.96 WUD 
t800 068/998 039808 11.0 U.UU 6.29 36.13 56.98 8.80 2.83 -u.u1 0.92 HUJ 
E805 0686018 000010 18.3 0.00 3.01 02.00 50.50 8.60 2.20 0.11 0.77 HUD 
E806 0680016 00UJU1 18.9 u.uu 6.21 30.U5 59.13 6.60 2.63 -0.11 Uwld NUU 
E807 0681958 '000036 19.5 0.00 0.77 v39.68 55.55 8.60 2.51 0.00 0.75 HUD 
E808 0695I30 I 038239 {.2 9.28 30.1! 0U.I3 15.21 0.2! 8.65 -u.12 1.u2 aKAvtLLv HUU 
E809 0693971 038025 10.2 GLACIAE DRIFT INFERRED 
E650 06920010 038000 13.5 l:LRL.1RL UP<1rl 
E851 0690028 038000 15.3 0.00 2.90 01.75 55.31 8.67 2.00 0.10 0.76 MUD 
E852 0688066 038060 16.2 u.28 6.u8 31.06 56.18 8.16 2.89 -u.u5 u.r6 HUD 

U E853 0686033 037951 17.1 0.00 6.03 -01.53 52303 8.00 2.69 0.03 0.88 MUD " E850 0680012 03r95b 11.! 0.00 5.22 00.23_ 5u.55 6.25 2.58 U.06 0.0J NUU 
2 E855 0682005 037982 18.6 0.00 11.05 60.08 20.07 6.53 2.21 0.27 1.06 SANDY SILT 

E856 0680039 038010 1975 u.uu 5.59 00.35 09.6! 6.20 2.0r u.u5 u.6I HUU 
E857 0677998 038032 19.8 0.00 6.33 38.32 55.35 8.02 2.76 .-0.12 0.72 HUD 
E858 0690089 036uU1 6.u 

. 
uLn61AL UK1rI_1Nr:NK:U 

E859 0691908 036033 11.7 30.19 61.77 5.11 2.92 0.55 2.70 -0.32 1.01 MUDDY SANDY GRAVEL 
E860 0690060 036005 13.8 U.uU 6.08 00.5! 52.95’ 8.51 2.56 V163 u.95 nuu 
E861 0688021 035933 10.7 0.00 0.15 00.36 55.09 8.61 2.06 0.05 0.69 HUD FFFF



179 A 
. . . »17 utPm I-'u<t.6NI- 3l.£Ul.>l APPRUXLHITTUNS OF BUITUH vlvvt 

NUMBER HEFERS FOLK GRAPHIC «STATISTICS (ST. JACQUES AND 
3 0 0 ‘I 9 ' 

E662 10685986 1035996 15.3 0.00 9.63 1010.03 106.35‘ 8.17 2.82 0.10 0.81 HUD 8] 
E663 1068100110 1035015 15.3 0.00 5.95 105.50 51.57 8.101 2.710 0.103 'lJ.I£ HUU 
E8610 10681961 1036101 16.8 0.00 10.11 106.22 109.67 8.28 2.72 02.108 0.70 HUD 
E865 106799210 1056123 17.7 0.00 8.15 59.109 52.55" 8.57 {.810 ‘U101 0.68 HUU 
E866 106780101 1036039 18.6 0.00 9.51 510.39 36.10 7.31 2.57 0.16 0.95‘ MUD 

V 5.59 101.61 52.1.5 3.36 2.17 u.uu 0.75 uuu 
E5868 106710066 1036010 20.1 0.00 5.03 39.101" 55.56 8.70 2.62 0.1010 0.83" HUD 
E869 10691855 #310061 13.0 bLIll.UlL URI!-I 
E870 10690066 10310030 11.7 0.00 5.12 106.88 106.00 8.37 2.63’ 0.16 0.82 HUD 

. . . . 101.18 510.31 8.98 7.106 'lI..lJI 0.98 HUU 
E872 10665936 1.339710 13.5 0.00 1.50 57.17 101.33 7.61 2.19 0.11 0.73 HUD 
‘E1373 106610010 105510110 110.1 0.00 10.69 108.106 106.105 6.0:! Z0176 0.16 0.63 FIUU 
E8710 10682013 103100310 110.7 0.00 7.1010 53.99 38. 57' 7.158 2.60 10.20 0..85 HUD 
E875 10680053 1035952 15.6 0.00 8.910 52.77 68.50 1.310 (.25 'U.l1Z H.915 HUI] 
E676 10678036 103100102 17.1 1.68 -1.61 56.71 100.00 7.159 2.16 01.12 0.91 HUD 
E1877 10676096 1033905 18.3 0.00 9. 16 103.10 107.. I10 8.20 2. 6-2 0.06 0-. 66 HUU 
E878 1067102110 1033619 18.9 0.00 16.97 310.12 106.91 7.30 3.10 -0.16 0.63 SANDY HUD 
E879 106721026 1032622 19.0 0.00 11.90 32.176 55.910 6.57 3.u9 -0.11 u-.77 SANUY |'|UU 

E880 10690013 10319106 10.1 0.00 910.96 2.107 2.57 3.06 0.59 -0.03 1.79 SAND 
E861 10687989 10519910 8.9 A 

bL.1llaI1lL TJRIPI 
E882 10685960 1031988 10.2 0.00 6.19 53.107 100.310 8.10 2.710 0.27 0493 MUD 
E883 106631685 1032153 10.6 0.00 5.79 67.29 26.92 6. 79 2.11:3 u:.:32 1.01 DIL1» 
E8810 10681675 1.32151 11.1 0.00 15.12 1510.57 30.32 6.71 2.68 0.30 0.86 SANDY_ MUD 
bl!!!) 1.679936: 1032069 12.0 u.uu 11.050 -60.05 26.105 7.210 2.52 0.37 1.05 )ANUY 31L! 
E886 10677897 1032088 110.1 0.0‘0 5. 65 58.109 35.66 7.18 2.19 0.13 0.90 HUD 
E887 10675952 1032015 17.1 u.uu 110.16 100.105 105.36 7.610 2.77 u.:u2 0.66 DANUY HUIJ 

‘ 

E886 1067100106 1031566 18.3 0.00 15.65‘ 107.38 36.97 7.010 2.827 0.02 01.82 SANDY HUD 
E869 10bI19D8 1032072 19.5 0.00 22.11 36.35 10u.910. 7.33 3.29 _u.uo 01.7‘; 31010131 nuu 
E690 10669867 1032081 19.8 0.00 7.60 36.11 56.29 8.58 2.78 -0.12 0.77 HUD 
6891 10667896 10321.10 (0.10 1T.Irtr 12.21 31.1.15 51.610 6.610 than -0.09 10.62 Smut nuu 
E892 10677989 10300109 10.8 0.00 92.33 3.99 3.66 2. 310 1.147 0.32 3.38 SAND 
E093 10076828‘ 1029967 110.]. 0.03 63.10 5.610 u.59 1.64 1.11. u.3.9 2.66 )RNU 
E6910 106710318 1029950 17.1. 0.106 12.109 106.21 -100.810 7.108 2.610 0.02 0.91 SANDY MUD 
E1395 106723105 1030066 13.6 2.210 52.u2 10.61 1.12 u.96 1.32 u.22 2.65 mmu 
E896 10669828 1029956 18.9 0.12 93.31 6.21 0.36 1.510 1.13‘ 0.21 21.85 SAND 
1:897 10667559 1.29660 19.5 u.uu 22.06 35.60 102.15 6.106 3.93 u.31. 1.10 anwuv vnuu 
E698 106656109 1029911 20.7 0.00 9.19 31.110 59.68 8.73 2.78 -0.110 0.80 HUD 
E8199 10676005 1020026 12.6 22.310 72.39 5.27 u.uu -0.19 1.6? 0.56 1.Ib' bKAVtL'LY DHNU 
E900 106710106‘ 1028015 16.6 0.00 9.27 108.01 102.72 7.67 2.81 0.15 0.88 HUD 
1:901 10672061 10281115 17.! uuu..uu. u_KnI 
E902 10670018 10280101 17.7 GLACIAL DRIFT 
l:903 10668356 1026109 16.3 25.66 72.03 -2.01 u.uu -u..5u 11.92 u.uu 1-.uu uK10‘n;1.L.v DHNU 
E9010 106660178 1.28082 19.5 0.00 35.98 23.59 100.103 6.79 3.62 -0.07 0-.59 SANDY MUD 
E905 10663893 1027916 2u.I u.u-u 1.3.40 33.73 52.51 6.510 3.15 -0.05’ 1.12 anmn wuu 

[1 E906 10678027 1026021 -5.9 6.76 1010.02 26.97 22.210 10.88 3.69 0.25 1.03 GRAVVELLY HUD_ 
5 11.! 9.63 31.921 7.57 Uurr u.5o 1.00 11.1‘: 2.19 UKHVELLY armu 

Er E908 106710052 1026007 15.6 310.810 62.63 2.105 0.07 -0.26 1.5:8 -0.120 1.07 SANDY GRA-VEL 
E909 1|bI€U1§‘1 0055300 10.5 GL1u,.|,AL u0(«;r-I 

E’ E91-0 10669986 1026017 17.10 GLACIA"L DRIFT- 
E911, 10667935 1.25993 17.7 

t E9112, 10666030 1026030 18.6 GLACINL DRIFT INFEIRRED 
E315 10665955 10413111! 13.‘) GtR'b;HL,uK1r| 

Q E9110 106780052 10210007 7.10 GLACIAL DRIFT 

1:, 

.-~.--'
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SATTVLE 7T,.T.'M. ZONE 1? U:PTH PERCENT S1£UI>l APPRUXIMATIUNS UF BUTTON IYPI: S] NUMBER METERS FOLK GRAPHIC STATISTICS (ST. JACQUES AND 
NOKIHIN6 tAhlINb t16LOI 6KnvtL bANU 31L! 0LAY HEAN >I.U;v. )KtH. KURI. KUKAVTNI. 1972) ‘:1 

E915 #67589# #2#006 11.# #7.56 #6.7# #.82 0.88 '-0.53 2.76 -0.0# 0.96 MUDDY SANDY GRAVEL iv E916 #b»I#0‘36 ‘M0060 1.9.’! ~ l:Lllb.lAL DRIP! ~11 E917 #671962 #2#015 16.5 65.20 31.#0 3.31 0.08 -1.38 1.## 0.21 1.07 SANDY GRAVEL A 
2'_‘J18 ’-Ob7008~S ‘M59060 1f.1 TFLITDIKL UKIPI l] E919 #668187 #2#062 17.7 GLACIAL DRIFT INFERRED 
E920 #665981 #14065 15.6 bLl|L.l.AL URIFI . 

E921 #663916 #23930 19.2 GLACIAL DRIFT 
6922 #678276 #21929 8.7 71.25 25.76 3.0: 0.00 -1.61 (.51 0.62 U.bU WUJUY SANUV bKAVtL 
E923 #676#28 #21975 10.8 - GLACIAL DRIFT 
E9210 #6/#510 #2c'1'1# 12.0 bLIU.r1AL URLPI 1Nr‘I:.R«‘<tU 
E925 #671968 #220#6 15.6 GLACIAL DRIFT INFERRED 
E926 #670160 #22056 1b.b 68.70 47.81 6.39 0.00 -1.71 2710 0.#8 0}fZ Huuuv SANDY bRAVEL 
E927 #667816 #21953 17.1 GLACIAL DRIFT 
E915 0605659 #61860 171/ GL7-\Ly1llL URI?! 
E929 #663879 #21951 18.9 GLACIAL DRIFT 
3:350 10661859 #61866 15.6 LvLl\b1AL UK1l'l 
E931 #659763 #21766 19.8 1#.99 76.#0 5.22 3.39 1.33 2.35 ~0.33 3.92 GRAVELLY MUDDY SAND 
6962 #677991 #40018 9.9 6Ln01AL URIPI 
E933 #676053 #20012 11.7 7#.68 23.76 1.56 0.00 -1.32 1.11 0.52 1.22 SANDY GRAVEL 
t9S# ‘Ob/'QU‘51 1010050 116.1 1T.Z( 55.2! 15.61 6.50 lob! 8.0! 0.116 dubb FRRVELLY HUUUV SAND 
E935 #672020 -#20027 15.6 29.06 65.10 #.17 1.67_ 0.26 2.2# -0.09 1.27 GRAVELLY SAND 
E956 #670009 #20031 ,1b.D GLOL1AL UK1rl 1NrcRKtU 
E937 #668393 #20319 17.# 39.#8 #9.33 #.99 6.21 -0.23 3.35 0.01 1.09 MUDDY SANDY GRAVEL 
E935 4666566 #20505 1870 ‘+6.95 ‘tbobb 5.0.5 {.56 '0.I6 {obi 0.£( 1.019 "IUUUY DNNLUY BRAVEL 
E939 #66#02# #201#2 19.2 GLACIAL DRIFT 
E9100 #661966 ‘#19998 10.‘! ULALIAL UKIPI 
E9#1 #659963 #19900 18.9 . GLACIAL DRIFT 
E992 “B57990 501995? 13.3 50072 1530/ 1:51 UOUU ‘la/5 lnlb 01.50} 10/‘! UKAVEL 
E9#3 #678010 #17952 10.5 GLACIAL DRIFT INFERRED 
E9109 K6759/6 #18000 11.9 875.19 19.80 1.91 0.00 ‘(.05 1.56 0.0( 1.79 b|'UUlhL 
E9#5 #67#050 #18002 1#.1 GLAGIAL DRIFT 
t9#6 #672037 #18040 15.: uLn01nL uR1rI 
E9#7 #66988# #18007 17.1 GLACIAL DRIFT 
t9#8 #667916 #18020 19.4 6LnL1nL uK1rI 
vE9#9 #678068 #15999 10.2 GLACIAL DRIFT 
E950 '0bIb1'1—9 #16057 11.8 l:LAl.1AL URN’! 
E951 #67#122 #15969 1#.1 GLACIAL DRIFT INFERRED 
E952 #67<05# #16015 15.9 6LnL1AL UK1rl 
E953 #670080 #16008 17.# GLACIAL DRIFT 
E95# #668088 #16029 19.8 0.00 5.06 66.07 61.07 8.86 2.55 -0.08 0.80 Huu 
E955 #677903 #1398# 10.5 GLACIAL DRIFT 
E956 16575911 'i1'b00_U 11.‘! ULRLLRL URL!‘ I 
‘E957 #673906 #1#025 15.0 GLACIAL DRIFT 
E958 #671957 #1#011 16.8 bLnb1AL uK1r1 

U E959 #670037 #1#010 18.9 GLACIAL DRIFT " E960 #667936 #13916 19.8 0.62 5.66 30.16 6#.I# 931? £00! -0113’ W.r0 uLn1 
U77 E861 #6778#7 #1203# 8.3 GLQCIAL DRIFT 

E962 #675751 #11,9#u' 15.6 GLA_v..1AL cnurv 
L3 E963 #673997 #12090 16.2 GLAGIAL DRIFT " E96# #671965 #1£05# 1I.# bLRb1nL URL?! 
[4 E965 #670012 #12022 19.2 0.07 #.62 3#.66 60.65 9.03 2.53 0.02 0.7# HUD 

—, __ ; D 1305 0:00 (.15 511.1‘! E7031) ‘S615 2.1‘! ‘U000 Llano ULRV 
U E967 #675899 #09936 10.8 GLACIAL DRIFT

U.
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SAWPLC 1.1.7.11. ZONE 17 UEPTH Ft{b|‘_N| 5.l£‘Ul§l 1LP‘P1<UXLH1\I11JN§ U!‘ ‘SUI IUT1 l.YT’t 
NUMBER 

_ 
METERS FOLK GRAPHIC STATISTICS (ST. JACQUES AND 

NO?! HINI: EITSTIWG Ll[:LU) FKHVEL bANU SILT LLRY I“|l'.AN ST.U:.V. BKEW. KURT. ‘(U‘(AV1NAg 19/5) 

S965 106739106 1009979 15.6 GLACIAL DRIFT 
E369 10575155 -0U"J‘J3b 17.1 30.7’? bb0‘J1 bolb b01b UNJ1 (.810 ‘U00! lofib x'|'U\JUY BDNUY DH!-\VI'.t 

E970 30669997 1010028 18.8 0.00 7.159 31.102 60.99 8.86 2.810 --13.11 0.68 HUD 
E971 10668010‘) 101UUdI 15:8 UuUU 10.81 -51.56 bdnflt ‘£007 £0510 ‘U-11.0 Job‘! NUU 
E972 10675829 -008198 7.7 GLQCIAL DRIFT 
E973 db/-GU/9. 10117957 159,5 bUoI"! Jdnh‘/' Bob‘! ?oU7 ‘I067 -50017 U036 Uoib TUUUY SANUY UKHVCL 
E-9710' 10672075 1007979 17.7 GLACIAL DRIFT 
E975 10.66-595! 10-18163 18-.6 

1 

uL1L,1A|_ u|<10~| 
E97-6 10667812 10081310 19.5 0.00 10.97 32.09 62.910 9.13 2.101 0.05 0.7-'0 HUI) 
‘.97, 1056011510 10117391 (U11 ‘UuUU 37:(‘J 110-7‘! /1035 ‘$056 (flu ‘UuU‘{ Uirbb \.L1|Y 
E978 106710095 505916 9.6 GLACIAL DRIFT 
E979 ‘Ob/1955 ‘OUOUJD 1509 UOU-5 'OJc'6b Jlnbb {(045 ‘$3105 flobd U010]. L‘.ID SHNUY NUU 
E980 106699710 1006003 18.3 GLACIAL DRIFT 
E981. 1-bbb/915 101153216 15.15 l:LllL..LllL URIPI 
E982 1.6659101 1005958 20.1 0.28 6.87 25.66 67.18 8.88 2.35 -0.25 1.13 CLAY 
E355 1-0bI~5fb6 101151105 7010 6019 10105; 6(0UU IDQUII 10.9.1 60103 ‘U915 U176 URAVLLLY MUU 
E9810 106720610 10039.81 13.5 GLACIAL DRIFT 
E985 1-0bIU1U6 -001.008 19.5 — .aLn\.1A|. UK10-I 
E986 106680102 10010031 18.9 0.00‘ 10.18 28.83 60.99 8.88 20.82 -0.05 0. 93 SANDY ‘CLAY 
:98‘! 106660008 9010020 135.8 U.UL’ 6.55 46.610 66.83 9.19 (.61 ‘u.Ltr 0-.-.10 L.LAY 
E988 10663960 1003970 20.10 0.00 10.00 217.610 68.37 9.36 2.31 -0.00 01.75 CLAN 
t-983 10611911 10u_<u106 0.6’ ':LA61AL ur-urn 
E9900 106701012 1001958 110.10 18.63 79.13 2.210 0.00 0.11 1.28 -0.66‘ 2.77, GRAVELLY SAND 
X-.991 10bbI‘!‘:!‘.'| -0019310 1.6.8 uLIu.LnL UKLrI 
E992 10666005 100119108 18.9 0.00 6.36 23.101 70.23 9.37 2.510 -0.15 0.91 CLAY 
E996 10bbJ.»‘.-I85 10U£U1I 13.8 11.011 1.5.10.5 51.103 55.15 5.103 c.r9 -u.uu 1.uI bl-\-NUY »1UU 
E9910 10661951 1002016 20.1 0.00 5.53 21 .107 ' 73.00 9.100 2.100 -0.251 0.89 CLAY 
t9;95 10669682 '-0UUlbb 16-0 GUILLKL URL!-1 1Nl'I:K.‘<l:U 
E996 10667970 -000073 110.7 ' GLACIAL DRIFT INFERRED 
:99! 10666055 J.‘5‘:!‘5D‘1 1I.1 61'-u,1nL UK1rT 
E998 1066-‘0010 1000007 18.9 GLACIAL DRIFT INFERRED 
6999 10662036 3999110 19.: u.0I0 c.5I 19.100 77.59 3.33 c.uo u.c,o H.610 1.1.1” 
E1000‘ 106600011 399929 20.1 0.00 23110 19.57 78.219 9.85 2.01 -0.22 0.68 CLAY 
t1.UU1 V 

10bb‘!&b‘J 59130! 1.10 u.uu J-~:.co 300010 (-0.10 7.37 enra u.ua u.rc )l0IVuv nuu
V 

E1002 ' 10667931 398123 12.9 ‘ GLACIAL DRIFT 
I-.1003 10665926 336169 13.3 _ DLHDLHL Lnurl 1.Nrr_r<r(:;u 
E10010 10663963 398097 17.10 

_ 
GLACIAL DRIFT 

E1100‘: |0bb1‘3Ur 3.91965 15.‘: - 

_ 
¢L|{l.LHL uK1rr 

E1006 10659907 397872 19.5 0.00 10.63 22.1010 72.93 9.105 2.2-5 90.12 0.89 CLAY 
I-.1uuI 10bDI‘11J o_‘1I‘:10D 19.6 - Gtm.zAL uru.rI 
E1008 10668056 395801 9.6 GLACIAL DRIFT 
I-.1009 10Db‘)‘1U|l ovavrr 13.0 , _. uumuu. uxxrl 
E1010 106610011 396008 15.9 15.17 81.95 2.88 0.00 -0.102 0.79 0.55 1.19 GRAVELLY SAND‘ 
t1u11 10bbC|l‘U|J o‘:u1uu 16.0 ,. ,. UL -‘u..u‘u. uvu.r I 

1 E1012 10659822 3961085 18.9 _ ._ GLACIAL DRIFT 
0361101 1‘.1.c Uoull (ca: 1110!.) Ila:-0 ‘JOTU 1.30 U:IU‘J .-.u.ou LILHI 

2_ E10110 10667868 3910075 7.7 GLACIAL DRIFT 
;1»u1'2 10bbD1U? 3333:: 15.0 uu‘u’Iir‘n: uvuru 

U’ E1016 ~1066100¥106’ 393926 110.7 
_ 

GLACIAL DRIFT 
I:1u-1/ 10661695 5910006 11.1 ULRDLIIL uK1rI 

L4 E1018 10659835 3910138 181.0 A GLAC IAL ‘DRIFT " l:1U19 1065198.‘: avaaoc 16.‘: 1.0.00 :1.-0u ~ 17.51 71.19 4.5:: -nu; I 11.60 uoou aurwv hunt 
E1020 10665973 391995 9.6 

I 

GLACIAL. DRIFT 

[6?
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A 
SAMPLE U.T.*-M. ZONE 17 DEPTH PERDENI SILDIST APPRDXVIMRIIUNS OF BOTTOM TYPE 5] 
NUMBER METERS‘ FOLK GRAPHIC STATISTICS (ST. JACQUES AND 4 

WURTHING EAST IND IIBLUT (:RRVtL SIXNU blLI LLAY HEAN )l.Ul:V. BREW. KURT. '1 

E1021 
_ 
1.661.021 391998 13.2 30.106 61..09 5.1.5 0.00 0.13 2.50 -0.22 1.11 SANDY GRAVEL E] 

121022 1.661880 692022 15.:3 l:LAL.1AL UKIFI 
E1023 1.659882 392031. 17.1 GLACIAL DRIFT A 
E1021. 1.657912 392056 10.0 HLM.-LAL URLFI 1] 

E1025 1.665579 390252 7.8 GLACIAL DRIFT 
E1026 '+bb1O65i 689665 11.1. 7- LvLAL.~11lL URI?! 
E1027 1.662102 389899 13.-5 36.09 59.1.6 2.1.5 2..00 0.23 2.32 -0.58 0.70 SANDY GRAVEL 
E1025 1.660150 569975’ 15.6. ULIIDLIIL UKLPT 
E1023 1.658052 389960 16.15 GLACIAL DRIFT 
E1030 1.66661-.8 6660b‘! 9.1 51.21 I6.d8 1.91 0.00 '1.-It 1.2!: 0.67 V1.5! b1<1lVtL 

E1031 1.661955 387983 11.7 
' GLACIAL DR-IFT 

E1052 1.659915 58800‘! 110.1 BLIICLAL UR1|'l 

E1033 1.657968 388035 15.0 GLACIAL DRIFT INFERRED 
E1031. 1.6b.S1.6‘9 551.1299 7.6 bL1lb1AL URL?! 
E1035 1.661878 386072 9.9 GLACIAL DR-IFT INFERRED 
E1030 1.659537 58b0d2 11.1 1.3.53 50.06 5.16 0.51 ‘H.109 (.15 0.35 1.38 S11-‘IUY laV.AVtL 

E1037 1.657986 386010 11..1 18.93 71.22 1..96 1..89 0.81. 2.83 -0.15 3.20 GRAVELLY MUDDY SAND 
1:10.55 1.bb1‘35b 351.029 I.J l:L1\L-IHL UR-1r~I 

E1039 1.659880 381.007 111.5 GLACIAL DR-IFT 
t1UI.u 1.6br'~5Ub 3151.11.51 12.6 t:LAb1.nL URL!-I 

E101.1 1.65991.7 382001 7.7 GLACIAL, DRIFT 
t1U1.2 1.6519(1) 581.1-.1. ‘$.13 20.56 69.58 b.UU 6.1‘: 1.2.5 2.1.9 -was 1.29 L.Rl:wtLLY HUUUY SANU 
E1003 1.657992 373987 6.2 GLACIAL DRIFT 
t1U1.1. 1.65601! .suuu1.2 9.6 59.5! 31.99 2.15 u.uu -U.ab 1.uu u~.a1 1.ur SANUV bRnVtL 
E1005 1.656038 381759 11.1 GLQCIAL DRIFT 
6101.2: 1.6bo1I.1 3501-5: 15.: bL-KVLHL UKH-I 
E101.7 1.65591-7 3859.2 15.3 GLACIAL DRIFT 
,t1U1=8 1.bb1.uu9 37791.5 1.!) DLHVLHL URI.-I 
E10.) 1.651.009 37991.0 10.8 GLACIAL DRIFT 
club-1 1.b5.5‘JdU 35201.1 13.2 u|.Au1nL Ulurl 
E1051 1.653982 383981 11..5 GLACIAL DRIFT 
L-.1U52 1.651.035 aaoudu 15.‘: oL1lb1HL ururl 
E1053 1.653982 388091 17.1 0.00 7.1.1 21..07 68.152 9.27 2.72 -0.20 0.85 CLAY 
I-_1U:~. 1.65.5872 69203:: 15.0 D.J5 /-..~.-. 6.1.) 1.L.ou o.4u a.uu u.:.a 5.15" ur<nn:L|.v nuuuv )llNU 

E1055 1.653892 395919 19.5 0.00 1.65 27.66 70.69 9.47 2.01. 0.09 0.55 CLAY 
E1053 1.65199! 311915 9.5 m_v-u.1AL ururl 
E1057 1.651821. 379605 12.0 GLLICIAL DRIFT 
t1u53 1.6519259 582060 13.5 uLAL.1I-IL UK1l'l 

E1059 1.652039 381.057 15.0 GLACIAL DRIFT 
t1U6'.1 86521.0! 6660.2 10.2 UL1lL:1l-\L UKLI-I 

E1061 ' 1.61.9930 376198 2.7 1.1..26 52.83 2.91 0.00 -0.67 1.22 0.36 1.16 SANDY GRAVEL 
tldbd 1.b1.'J‘1'5£ 5/19/I 1J.o 1..-.1 3.3.55 1.1.5: 211.6: 2.33 o.u-u u.u. u.~so )1-\-NUT nuu 
E1063 1.61.9989 379971. 12.5 GLACIAL DRIFT 
E1061. 1.61.9.91.b aucuz-5 1'-..1 

ut.n_'..1nL ururl 

[1 E1065‘ 1.61.9912 333997 15.3 GLACIAL DRIFT 
’ 1:106!) 1.650123 6569.! 113.2 \:L1w1..u. UP<1l'l 

2 E1067 1.6501160 388119 17.1 GLACIAL DRIFT 
clubd 1.b5DU1.b 6‘1£05u 16.6 u.uu 1.uu c:.-u Iowa 9...: 2.0:. 0-ocu u.uu nun 

E’ E1063 1.61.9972 396030 19.5 0.00 2.61. 25.15 72.01 9.51 2.11. -0.01 0.65 CLAY 
Elul-.1" 1.b5uUUu I.uLuuu 21...]. NOT ANALYZED 

t E1071 1.61.7991 375973 1..9 GLAC"IAL DRIFT 
E107: 1.b1.806U auauzs 1u.u ‘stanza; uK1.rI 

U’ E1073 1.61.7981. 379932 13.1 GLACIAL DRIFT

Q
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SAMPLE u.T.M. ZONE 17 UEPIH PtRbhNl 612016! AvPKUx1HnI1uN6 Ur HUJICH IVPE 4:] NuM3§R METERS FOLK GRAPHIC SIATISTICS IST. JAQDUES AND NUR1HINb EA6«1Nb l1bLUl 6KAVEt“‘SINfi”‘ 61L! 6Lnv ntnw 6I.uEv. SKEH. KUKI. KUKAVThAq 1912) ‘:1 

E1070 0607978 381937 10.1 GLACIAL DRIFT 9] 
E1079 0606012 363960 19.3 6LA61AL uK1FT fi1 E1076 0607981 385990 16.2 GLACIAL DRIFT E1011 0609960 319990 ‘bob 

' 
bLOL1AL UKLFI ‘] E1078 0605938 377962 11.0 0.98 57.16 27.28 10.58 0.31 2.68 0.00. 0.80 MUDDY SAND l 

E1019 0609916 360006 13.2 6Luc1AL uR1rI E1080 0606002 381975 10.0 GLACIAL DRIFT E1061 0609981 360000 10.9 
_ 

6Ln61AL uK1FT'1NrENREu E1082 0605938 386108 16.2 0.21 15.12 60.28 20.00 6.19 2.36 0.36 0.90 SANDY SILT E1033 0606001 366036 16.3 0.00 1.16 31.91 60.66 6.66 2.96 -0.10 0.93 auu E1080 0605962 392066 18.3 0.00 5.38 26.58 68.00. 9.32 2.56 -0.10 0.77 CLAY E1069 0609913 396001 19.2 0.00 1.39 29.60 12.96 9.96 2.10 -0.19 0.99 6LAv E1086 0606069 000192 20.1 0.00 1.08 19.59 79.33 9.80 1.96 -0.16 0.63 CLAY E1087 0603988 319962 1.6 6Lub1AL uR1rI E1088 0603932 378073 11.0 0.93 56.27 '20.57 10.23 3.78 3.13 0.03 0.80 MUDDY SAND E1069 0603961 319966 12.9 - 6LnL1AL uK1rI E1090 0603970. 381977 13.9 0.00 28.90 32.21 38.89 7.01 3.06 -0.02 0.70 SANDY HUD E1094 0603916 363916 10.9 ULAULRLVURLPT 
E1092» 0600019 386150 16.2 0.00 6.70 07.70 05.57 8.01 2.69 0.12 0.85 MUD 
E1093 0601911 319969 6.1 23.21 r3.39 1.19 2.19 -0.03 1.09 -0.30 1.09 UKRVLLLY >ANU E1090 .0602006- 377961 11.1 0.20 71.06 21.60 2.70 3.10 2.86 0.27 1.25 SILTY SAND t1u9; 0601931 319122 12.6 26.60 10.13 1.21 0.00 -0.22 1.16 -u.03 0.69 DKRVELLY SANU E1096 0601900 381933 13.8 0.00 18.26 01.70 00.00 7.17 2.95 0.02 0.72 SANDY HUD E1091 0602000 363191 10.1 u.uu 6.69 90.91 02.19 1.10 2.92 0.10 0.69 auu 
E1098 0602037 386173 15.6 0.00 22.82 01.11 36.07 6.79 2.83‘ 0.15 0.68 SANDY MUD “' E1099 0601632 361666 19.9 0.13 11.01 00.03 01.63 1.36 3.11 0.09 0.13 annuv nuu E1100 0602000 391988 17.] 0.00 8.50 28.15 63.30 9.13 2.70_ -0.15 0.79 CLAY E1101 0602009 396032 16.9 0.00 1.96 29.66 66.96 9.-3 2.69 -0.21 3.10 6LAv E1102 0602011 000010 19.8 0.00 1.07 21.90 76.60 9.70 2.06 -0.10 0.62 CLAY 
t1TU_J 'OO.5‘3U>l.§ dI'bU‘J5 In‘! 

_ l)L'lL:.lllL UKLFI E1100 0633967 377707 10.2 0.00 63.41 23015 13.70 0.5? 2.22 0.76 0.68 flUDDY SAND 
till]? ‘ObJ‘J‘9b‘J .5.l‘JDJ:I 1_1ol UQU-U O§oCO 506.7? |JoU_U 561! L050 0090 $010 DJLIY DHNU E1106 0639890 381818 13.2 0.00 61.09 29.25 9.66 0.63 1.90 0.72 1.00 SILTY SAND E1101 ‘+0399!-2 36900-Tn 13.9 11.00 -90.00 32.56 21.02 U.1U 0.00 0.96 4.11 3;|Nu1 rnuu 
E1108 0600002 386338 15.0 0.00 31.39 37.67 30.90. 6.30 2.75 0.13 0.67 SANDY MUD 
EIIU3 HDJI‘J3J 570066 36“ 16JU ‘5‘0o‘1J 6010 Uollll 161" U07‘! U00‘! 1,66.) DRNU E1110 0638056v 378023 9.0 0.03 95.08 0.09 0.00 2.60 0.09 -0.11 1.70 SAND E1111 0636199 360030 11.1 u.uu 19.90 11.96’ 6.90 3.66 1.93 u.:6 3.91 auuuv Snnu E1112 0638106 382032 12.6 0.16 80.11 11.75 3.98 3.33 1.21 0.28 5.01 SILTY SAND E1113 0631930 300053 13.9 0.19 10.62 13.12 10.61 9.20 2.0-0 0.61 -6.01 rluuuv SAND E1110 0637983 386039 10.1 0.52 76.06 10.71 8.71 0.08 1.83 0.60 3057 MUDDY SAND E1115 HD5739? JGBIU-3 1DoU UOUU ‘Odo?! C~’OCW £165‘? 76!‘! Doll.) U611 H1600 )IlNUV FIUU E1116 0638131 392078 17.1 0.00 12.51 33208 50.02 8.36 3.07 -0.09 0.71 SANDY MUD E1111 0636010 396011 16.6 0.00 2.98 39.26 61.10 6.99 2.06 -6.69 0.16 wvw 

[1 E1118 0637669 -000010 19.8 0.00 3.12. 23385 73.02 9.60 2.31 -0.22 0.70 CLAY ’ I:.111;:i HDJDSID 3119020 buu 7.D.\13 -02.61 0.06 u.u_u 16-11 2.12 U010 0-.12 annuv ur-(Av:-_|_ 
2 E1120 0636000 378030 6.0 0.11 96.00 1.30 2.55 2.23 0.00 -0.03 1.06 SAND ' E1121 0639660 319961 10.6 0.11 99.00 0.69’ uouu 2699 0.06 6.10 1.20 Sfinu 
E’ E1122 0635897 381971 12.0 0.09 85.69 13.03 0.79 3.20‘ 1.16 0.29 3.50 SILTY SAND 

: 91 360016 12.3 u.13 91.69 1.01 u.96 3.13 u.66 0.11 0.99 anwu 
Q E1120 0636315" 385928 13.2 0.11 88.23 11.66 0.00 3.18 0.69 0.17 2.68 SILTY SAND " E112) 0639910 656'U1;J 10.0 0.011 69.13 10.69 19.96 -v.,1r 2.36 u.66 1.96 wrjuuuy 3;...” 
U E1126 0636187 390032 15.5 0.00 33.03 30.87 32.11 6.35 2.93 0.27 0.65 SANDY MUD 

13,.
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SAHPLI: U.l.H. LURE 11 Utl"'lH vcxbcul ::.Lu1:—I AFYKUXLHAILUND Ur BUl.lUl'l IYVI: 
NUMBER METERS FOLK GRAPHIC STATISJICS TST. JACQUES AND 

l.l.l)LUl BK!-|Vl';L bflNU ),1Ll DLKY FILIIN )l0UtV0 DKLN0 KUKI0 

E1127 0633983 376016 6.7 52.50 06.35 1.11 0.00 0.99 1.86 0x10 0.67 SANDY GRAVEL E] 

E1123 ‘OUJJVTU JIUUZU D00 U01‘? U70b5 1204.) UIUU C00“ 1057 U060 60£‘¢ ).I.L'IY s_mTU 
E1129 0630203 380101 10.8 0.76 93.21 6.00 0.00 2.52 0.90 -0.17 1.88 SAND 
E1150 0650120 502090 10.0 1.11 95.12 0.90 u.uu 2.11 0.69 -0.10 2.65 SANU fl1 
E1131 0630133 380129 11.0 0.00 96.17 3.83 0u00 3.00 0.35 -0.08 0.79 SAND 
t11'5£ 06.54075 »S?JbU5b 120!) U0UU ‘$603? /01? U033 Q0111 U053) U06!) 5051 )llN.J 

E1133 0630029 388050 10.1 0.10 75.53 13.30 11.03 0.00 1.90 0.81 3.03 MUDDY SAND 
E115“ ‘H:-5‘5b‘O£ 653555 1306 U000 59090 (‘$061 GU01‘! l20U‘J C03’! '.!'.01¢6 00b! §llNUY HUU 
E1135 0630168 391953 16.5 0.00 30.00 30.13 31.03 6.53 3.19 0.09 0.69 SANDY HUD 
[1156 ‘lb5J7IU 633652 15.6 U000 W06‘! 5600.) D109‘! 0033 (old "U01( U06‘! -‘IUU 

E1137 0633938 000007 19.5 0.00 2.09 20.08 73.03 9.63 2.17 -0.17 0.63 CLAY 
61156 0651909 516029, 11.2 0.02 50.66 10.50 26v=0 7000 5.50 u.16 0.10 nuuuv bnnu 
E1139 0632007 378063 5.9 0.00 96.05 3.55 0-00 1.82 0.55 -0.02 1.12 SAND 
t11'4U '§b51‘J1U 63U1b‘6 1000 2013 ‘£502! £0b1J U0‘UU C030 U051) ‘U096 1091 DANU 
E1101 0632039 382037 10.6 0.17 95.60 0.19 0100 2.61 0.53 '0.37 2.59 SAND 
hllfld '-Ob6'1UU1 6553-51 11.1! 1100“ ‘$9069 7016 00.10 C0-DU U09‘! 6033 £095 )L\NLI 

E1103 0632350 386025 12.7 0.60 92.03 6.93 0.00 3.09 0.75 0.17 3.11 SAND 
E11‘!-4| HD5199“ 555090 ‘I309 U01U U000.) 110bU Jctb «I091 10UU U0?! E703’-b §lLlY bl-‘Nb 

E1105 0630017 375987 10.8 36.05 61.01 2.50 0.00 0.02 2.11 -0.01 0.76 SANDY GRAVEL 
t1-100 95235/5 ~57/GU15 110) 51010‘! 17094 U033 U.hU C055 10"Jb u0bC lrdb 'oKl-lV:L 

E1107 0630090 386003 11.8 0.00 91.77 5.60 2.63 2.86 0.96 0.51 5.08 SAND 
E1100 0650002 582162 11.: u.u5 90.29 D000 u.uu 2.01 u.>6 U.00 5.09 SANU 
E1109 0630000 383999 12.1 0.25 95.31 0.00 0.00 2.95 0.38 0.22 0.97 SAND 
61150 0650000 506010 15.0 0.00 06.90 0.90 0.00 5.29 u.90 0.59 9.06 SLLIY SHNU 
E1151 0629911 388109 10.2 5.00 72.77 10.52 12.71 0.50 2.18 0.62 1.66 MUDDY SAND 
E1151 “b50110 -59200!) 13.6 U021 1'-6.UU 52072 3202!: U0Jl 5010 "U001 U005 SHNUY |‘1UU 

E1153 0630291 396083 18.0 1.21 7.03 02.01 09.35 7.80 2.62 -0.06 0.37 MUD 
E1150 0650250 001159 15.6 0.00 v2.05 21.00 69.69 9.00 2.22 -u.u0 u.b0 LL01 
E1155 0629865 000083 20.2 0.00 2.32 22.07 75.22 9.55 2.13 *0.07 0.66 CLAY 
E1156 0620105 516033 11.2 0.00 96.21 5.15 UJUU 1.92 u.60 u.10 1.70 SAVU 
E1157 0628022 378011 9.9 0.00 97.29 2.71 0.00 1.79 0.50 -0.18 1.01 SAND 
E1155 ‘¢b£I‘5Ub 6/5553! 11,05 U0UL' ‘513011 905‘! U000 60-9! 007‘! haul .L0Cb bl-‘tNU 

E1159 0627956 381930 13.1 0.07 90.21 0.57 5.15 2.95 1.21 0.08 0.56 SAND 
61160 0621909 560061 12.9 u.uu 91.55 6.90 1.15 )0UD u.06 u.50 o.u0 SHVU 
E1161 0628063 386089 13.3 0.00 79.62 6.79 13.58 0.52 2.36 0.80 5.98 1UDDY SAND 
E1162 0625061 556001 10.7 0.01 00.92 51._6 25.62 2.10 2.=u ULOJ 0.66 )RNUY dbu 
E1163 0625790 376070 10.0 7.23 90.80 1.97 0.00 0.17 0.87 -0.07 2.61 .GRAVELLY SAND 
E1160 0625955 510110 11.9 UwUU 06.12 0.00 0.05 _.09 1.51 0.01 5.60 )1LlY DHNU 
E1165 0625907 380006 12.1 0.00 63.10 17.36 19.51 0.55 2.85 0.78 0.83 9UODY SAND 
t1166 0625995 562011 12.0 U.12 01.91 9.06 2.09 5.uu u.99 u.30 5.29 51LII 5nNU 
E1167 0626080 380150 13.0 0m32 86.26 8.95 0.07 3.09 1.09 0-20 3.85 SILTY SAND 
61160 002-0126 506.1-no 1.2.9 uvuuu 62.00 u.:-9 19.61 5.1? 2.77 u.c-6 u.99 nu,~.uv mmu 
E1169 0625817 387917 10.5 0a23 56.59 22.53 20.65 5.39 2.89 0370 1.03 HUDJY SAND 
E11!U 0626000 592011 16.5 0.00 00.52 50.30 20.66 5.67 2.63 u.06 0.69 numuv nuu 

[1 E1171 0625720 395808 18.1 0.00 0.92 32.99 62.10 8.86 2.77 -0.10 0.73 HUD ’ E1112 0623111 599919 19.0 U:.uu O0-DU 23.01 11.96 9.31 2...u u.1v u.D2 L-Ll-ll 

2 E1173 0623977 376015 12.1 NOT ANALYZED 
E1-110 0625960 510035 12.0 0.00 66.95 2'-0.12 6.69 -9.25 2.10 0.70 u.91 SLLIV 5!‘-Nu 

E1175 0623936 380010 12.7 0.00 69.13 21.02 9.85 0.00 2.00 0.75 1.08 SILTY SAND 
211/6 0620010 502000 15.0 6100 10.72 12.60 12.60 0.41 2.25 u.r1 2.02 1uuua _AnU 
E1177 0620065 380165 13.6 0.10 70.09 20.80 8.93 0.50 1.93 0.80 1.01 SILTY SAND 
E11/8 0625961 506090 10.2 u.uL 05.00 20.00 21.76 9.9u 2.51 u.:1 u.ru Suwuv Huu 
E1179 0623972 387971 10.8 0.00 20.11 05.03 30.86 6.66 2.63 0.09 0.75 SANDN WUD FFFF
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SAMPLE U.T.H. ZONE 17 UtPTH PtRbtNT S1z01sr APPRUXIHHTLUNS or BUTIUH TYPE in NUMBER METERS 
‘ 

FOLK GRAPHIC STATISTICS (ST. JACQUES AND """"‘“"“'NUFTHTNU“EISTTNL II6LUT 6KAvtr SAND SLLT LL01 rtnn S1.uEv. SKEw.. KURT. Ruxnvxnn, 1972) i1 
E1180 0621992 376055 11.8 GLACIAL DRIFT :1 
E1181 0621998 378093 12.7 ' 6LALIAL URIFT :1 E1182 0621978 380100 13.3 0.00 20.27 37.38 38.30 6.97 3.35‘ -0.00 0.70 SANDY MUD E1183 0621999 382125 13.6 0.23 29.93 06.38 23.06 5.79 2.07 0.39 0.73 SAN0v HUD fij E1180 0621988 380078 13.9 0.05 27.85 07.60 20.06 5.88 2.07 0.32 0.72 SANDY HUD t1185 0622026 386088 10.2 0.00 16.00 55.57 ~28.03 6.39 2.02 0.23 0.85 SANDY nuu E1186 0621971 388070 15.1 0.00 22.36 02.05 35.58 6.97 3.06 0.25 0.68 SANDY MUD 61187 0621805 392027 16.6 0.00 16.39 35.01 +8.60 7.69 3.10 -0.05 U109 SANDY Muu E1188 0621873 396037 18.1 0.00 12.02 39.26 08.72 8.18 3.10 0.06 0.60 SANDY HUD E1189’ 0620008 375962 11.2 25.30 67.30 3.36 0.00 0.36 2.36 -0.63 0.62 bRHVtLLY SAN0 E1190 0619920 378007 11.5 72.20 25.78 1.98 0.00 -1.75 2.39 0.76 0.6.9 SANDY GRAVEL 61191 0613907 379916 12.7 6Ln61AL unxru E1192 0619902 381861 13.6 GLACIAL DRIFT E1193 0615976 689073‘ ‘1032 6Luc1nL 0017! E1191. 0619939 335970 10.5 0.00 17.05 05.186 36.69 7.10 3.02 0.21 0.73 SANDY MUD 61195 0619958 388028 15.1 0.00 19.17 05.51 35.32 6.7r 2.73 -0.02 0.78 30401 HUD E1197 0618000 378089 11.8 8.99 87.99 3.02 0.00 1.01 1.30 -0.11 1.83 GRAVELLY SAND E1198 0617851 330302 11.2 20.80 60.83 7.59 6.70 1.32 3.01 0.00 1.85 6x:vELLv MUUUY SANU E1199 0617880 381929 11.2 GLACIAL DRIFT t12UU 0618031 380136 13.0 , 0LA61AL UHLFT E1201 » 0617952 386127 10.2 GLACIAL DRIFT E1202 0617812 388083 10.8 -2.71 05.11 23.82 28.36 5.20 3.68 0.15 0.68 SAJUY M00 E1206 0616017 381976 ‘11.5 

V GLACIAL DRIFT INFERRED 61207 0615480 383720 12.7 . uLn61AL 00171 E1208 0615981 386025 13.3‘ GLACIAL DRIFT E1232 0621795 373769 11.5 6Ln61AL 00171 E1239 0620001 373735 11.2 0.25 55.19 25.71 18.85 5.02 2.68 0.67 1.07 MUDDY SAND E1200 0625896 3/153! 10.9 2.98 65.51 20.59 10.91 0.00 2.39 u.01 _1.67 wuuuv sunu 51200 0625610 373981 10.9 0.25 91.02 8.32 0.00 2.81 0.86 0.25 1.89 SAND 
t1'C‘4b ‘#557561 -5/(U50 1UoJ dull: 97.00 (-30 UQUU 2.00 l.|c‘OD 'UoU.‘I 169‘: ER-‘(U E1205 0626060 370120 . 9.7 GLACIAL DRIFT INFEPR-I'D E1-{Hi ‘6bdI‘JHU JIJDIM 1U»o'b' Uokt ‘$6630 but]. Uufll . 16:11 1.615 Us‘-D: C671 5ANU - 

E1253 0628021 372072 9.1 09.06 08.30 2.60 0.00 -0.70 2.36 -0.08 0.50 SANDY GRAVEL
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Determination of Shoreline Erosion Volumes 

The volumes of sediment contributed to the near- 
shore zone by s_h_ore_|_ine erosion (Fig. 10, ‘Table 2) were 

_ 

derived in the following ma_nner: 

1'. Erosional shorelines of the study area identified from 
field observations and aerial photo analysis were 

» subdivided into reaches corresponding to sediment 
; 

’ movement patterns. 
Annual erosion rates based on historical surveys were 
obtained from the Canada-Ontario Great Lakes 
Storm Damage Survey Report (Boulden, 1975). 
Information on survey sites was provided by the 
Shore Properties Section of Ocean and Aquatic 
Scienc_es, CCIW (G. Boyd, personal communication). 

Bluff height at each erosion station was estimated 
from the 3 m contour maps of the Coastal Zone 
Atlas (Haras and Tsui, 1976). 
The product of the erosion rate and associated bluff 
height yielded the annual loss of cross-sectional area 
at each site. This loss was assumed‘ to apply uniformly 
"for half the distance to each adjacent site. 
Shore lengths associated with each erosion station 
were obtained from the maps of the Coastal Zone 
Atlas (Haras and Tsui, 1976) with awheel-measuring 
device. 
The product of area loss and length of associated 
shoreline yielded the volume cont_ributed by that 
segment of shore. 

Table C.l. Bluff Erosion Rate Data 

Reach Erosion station Bluff height, m Shore length, m Erosion rate, m/yr 

Wheatley to 1A-R, 1B-R, 1C-R 4.2 1 950 0.61 
Port Alma 2C-R, 2B-R, 2A-R 4.2 2 000 0.92 

3-R 4.2 2 250 0.3 5 
IG'LL_B-109 10.2 3 1 50 . 0.1 3 

3A—R 13.2 2 850 0.25 
IGLLB-108 13.2 3 100 0.91 

6-R 13.2 I 950 1.17 
IGLLB-107 13.2 2 550 0.04 

' 

E—2-10 19.2 3 900 0.48 
IGLLB-104 19.2 2 750 0.39 
IGLLB-103 19.2 2 350 0.10 
IGLLB-102 19.2 2 400 0.14 
IGLLB-101 19.2 1 100 o_1o 

Port Alma to IGLLB-101 19.2 5 700 0.10 
Rondeau IGLLB-100 4.3 10 soo 0.36 

Rondeau to E-2-20 4.3 4 400 0,10 
Port Glasgow IGLLB-96 22.3 16 300 0.39 

IGLLB-90 25.3 4 100 o_11 

Port Glasgow to IGLLB-90 25.3 9 800 Q1 1 

Port Burwell IGLLB-89 25.3 2 600 0,26 
IGLLB—8s 25.3 2 6,00 0.60 
IGLLB-86 25.3 3 100 2,26 
IGLLB-85 28.3 3 750 1.37 
IGLLB—82 28.3 5 350 4.67 
IGLLB-69 37.3 15 500 1.61 

E-3-25 . 28.3 5 550 2.91 
IGLLB-64 28.3 3 150 2.62 
IGLLB-63 25.3 3 400 1_43
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Table C.2. Bluff Grain Size Data 

Clay, Shore Grain size Gravel + gilt, 

Reach station sand, % % % length, m 
Wheatley to E-2-2 21.4 ~ 21.1_ 57.5 12 350 
Port Alma. E-2-10 23.6 28.8 47.6 16 950 

E-2-13 63.1 15.3 21.7 2 900 

Port Alma to B-2-13 63.1 15.3 21.7 16 500 
Rondeau 

Rondeau to E-2-24 19.4 31.5 49.1 16 200 
Port Glasgow E-3-2 2.7 30.2 67.1 8 600 

Port Glasgow to E-3-2 2.7 30.2 67.1 10 150 
Port Burwell E-3-7 19.8 39.4 40.8 1 3 050 

E-3-10 5.3 42.1 52.6 12 800 
E-3-17' 48.6 19.6 31.9 9 300 
E-3-20 46.8 24.8 28.4 8 000 
E-3-25 14.9 43.1 42.1 11 800 
E-3-31 41.5 30.1 28.4 1 600 

44 

10. 

Volume contributed by a reach was obtained by. 
summing the volumes for shore segments comprising 
the reach. ’ 

The proportion of each reach volume consisting of 
sand and gravel was computed from grain size data 
available at 11 sites within the study area. Size 
values were assumed to apply uniformly for half 
the distance to adjacent sites. A percentage of sand 

. and gravel for each reach was determined by weighting 
each size value within the reach by the associated 
length of shoreline. 
An estimate of error for the computed volumes 
was derived from the componentuerrors in bluff 
height (11.5 m), shore length ($100 m), erosion 
rate (i0.005 m yr‘1) and gravel-sand percentage 
(14%). 
Table C‘.1 identifies the erosion stations used and 
lists the data on bluff height, shore length and erosion 
rate. Grain size data are given in Table C.2.




