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Current Status: 

This document presents the most detailed calculation of areal coverages for sedimentary 
substrates in Lake Erie. Some of these s'ubs'tr'ates have importance as fish habitats. 
Furthermore, when combined with spot sample counts, their coverage is critical in estimating 
ZM total numbers. ZM presently cover most of the 46% of the western basin composed of 
coarse glacial sediments (till and lag gravels), clean sand and gravel, and exposed bedrock. 
The dominant substrate, mud (54%) is also being colonized in some areas. A review of 
sediment inputs to the lake indicates that shore erosion, bringing in relatively clean, 
glaciogenic sediments might be acting to dilute the more severely contaminated tributary 
inputs of sediment. 

Next steps: 
0 Extend sediment substrate map to entire lake 
0 Prepare best estimate of ZM numbers in Lake Eric 
0 Complete analysis of field data related to ZM colonization impacts on physical and 

chemical properties of sediments ‘
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Abstract 

The evolution and sedirnentary history of Lake Erie is in the light of glacial and postglacial 
events in the Great region. Modern sediment distributions in the lake are reviewed with special 
emphasis on western Lake Erie, whose shallow depth and large sediment / water inflows make it a key 
area for monitoring cultural impacts. Around 5 x 10 6 tonnes of sediment enters the area annually, 
derived primarily from tributaries (55%), with shore erosion supplying around 45%; however virtually 
all of ‘this is eventually exported to the central and eastern basins. The largest sediment input (around 2 
x 10 6 tomes is from the Maumee River, which drains a large agricultural watershed. This input also 
constitutes a major source of particle-bound organic contaminants. The Detroit River, the largest 
inflowing tributary, is secondary in both sedimejnt load and contaminants. Bottom sediment deposits in 
this area of the lake are of considerable importance for particle-mediated contaminant cycling, resource 
development (aggregate extraction and fisheries habitat), and as the locus of environmental disruptions 
by exotic species (zebra mussel). A detailed map is presented of sediment substrates in western Lake 
Erie, compiled from a number of sources both in Canada and the U.S. and in the published literature. 
The dominant substrate was mud (silty clay with varying admixtures of sand) - 54% of the roughly 
5000 km 2 basin, followed by glacial sediments (till and lag gravels) - 21%, clean sand and gravel 
(20.1%), and exposed bedrock (4.3%). Comparable figures for the entire lake are: mud - 64°/o_; glacial 
deposits - 21%; sand and gravel - 11%; and bedrock - 4%. These substrates reflect local geology, relict 
glacial deposits, and the balance between deposition and erosion in western Lake Erie. The thickness of 
postglacial deposition in the area is controlled by the subsurface topography of the glacial sediment and 
bedrock surfaces, reaching values close to 10 m. Sediment accumulation rates range from 
1.4 to 7.0 mm yr".



1. Introduction 

Lake Erie is the southern_most and shallowest lake of the Laurentian Great Lakes (Fig. I), with an 
average depth of 18 m 65 m). It is situated at an elevation of 174 m above sea level and 
is approximately 390 long and 90 km wide. It has a surface area of approximately 15,990 king, 
and a shoreline length of approximately 1400 km. Major tributaries to the lake include the Detroit 
River, Maumee River, Grand River and numerous smaller rivers and creeks, and the outlet is the 
Niagara River to Lake Ontario. The drainage basin covers approximately 56,000 kmz. 

Because of its position in the most densely populated area of the Great Lakes watershed, Lake Eric 
is the most exploited. It has the largest fishery of all the lakes, as well as other extractive industries 
(natural gas and sand / gravel) and cargo shipping. These uses, when added to the intense 
agricultural exploitation on all sides, make the lake especially vulnerable to environmental stresses. 
During the period 1960 - 1975, Lake Erie was threatened by eutrophication (Burns, 1985) caused 
by discharges of phosphorus from industrial, agricultural, and municipal sources. More recently, 
levels of organic contaminants from agricultural sources (especially in the Maiunee River 
watershed of Ohio) and from sources in the St. Clair - Detroit River industrial complex have 
caused concern (Logan, 1987). 

The purpose of this paper is to review the geological origin and sedimentary regime in Lake Erie. 
l_3ecau,se the shallow western part of the Lake is the most heavily by contaminant inflows 
and exotic species (e.g. the zebra mussel, Drei'ss_ena), most of the attention will be focused there. 
Most of the infomiation presented has been compiled fiom a large number of sources, noted in the 
Acknowledgements section and the numerous references listed. 

2. Geologic history of Lake Erie 

Lake Erie is the oldest of the Great Lakes, having been de-glaciated prior to 12,000 years B.P. 
(Before Fresent). It lies close to the southern limit of advance of the Laurentian glaciers, which, 
over the past million years or so, have periodically invaded the area; These extensive, thick masses 
of ice entered the area from the north and usually followed the course of pre-existing valleys. This 
constant flow eventually scoured the valleys to considerable depths. The most deepening occurred 
in areas of sofi underlying bedrock (shales), leaving areas underlain by resistant rock as emergent 
features (Niagara peninsula and islands / headlands of western Lake Erie). Details of the local
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bedrock geology are presented in Hough (1966) and Ontario Geological Survey (1991). When the 
ice sheet finally retreated northward, the area between the watershed highlands and the ice-margin 
was rapidly filled with glacial meltwater, which remained ponded at the elevations of natural outlet 
channels to lower deglaeiated areas and the sea. For glacial lakes in the Erie basin, these outlets 
were initially westward into the ‘Mississippi valley, but later they shified to lower outlets to the 
Mohawk / Hudson River system to the east. This Proglacial Lake Period was marked by a series 
of high-level ice-margin lakes in the basin (Figure 2). The full sequence of glacial and postglacial 
events is described in detail in Prest (1970) and Fullerton (1980). 

The next stage (named Early Lake Erie by I-Iough (_l966)) was ushered in when the ice lefl the Erie 
basin completely, thus opening up the present outlet for the lake - the ancestral Niagara River 
valley. The result was the massive draining of most of the water in the Erie basin over the 
isostatically depressed outlet into glacial Lake Iroquois, then occupying the Ontario basin. Early 
Lake Erie occupied the eastern and central basins of the lake at an estimated elevation of more than 
35 rn below present levels (Figure 3). Because of the higher elevation of the western basin, low- 
lying areas were occupied by isolated shallow ponds and wetlands, connected by streams. 
Maximum depths are progressively greater in the central and eastern ‘basins, reflecting the 
respectively longer occupation time by thick glacial ice in those basins. 

As the bedrock sill at the mouth of the Niagara River rebounded isostatically with time, the waters 
in the Erie basin rose steadily (at a rapid rate at first, but declining exponentially with time). This 
phase eventually led to the Modem Lake Erie as we know it today. Estimated tirne—h'istory of 
postglacial lake levels in the basin is shown in Figure 4.. The most significant event in this 
sequence, apart from the regular, non-linear, isostatic rise in water levels, is the small peak at 
around 4000 years B.P. to levels slightly above those at present. Coakley (1985) and Coakley and 
Lewis (1985), linked this ‘event to the return to the Erie basin of upper Great Lakes drainage during 
the Nipissing stage (Hough, 1966). 

Erie Basin sediment column: Figure 5 shows a representative stratigraphic column in 
central Lake Erie. Bedrock at the base consists of the relatively soft Paleozoic shales and 
carbonates which were scoured by the ice to form the basin. Above these rocks lie the 
‘unconsolidated glacial and postglacial sediments. The vertical relationship of the various facies 
along a longitudinal following the Canadian - U-.;S. border is presented in Figure 6. 

Till,-; The first sediments deposits from glacial ice directly on the abraded bedrock surface 
is till, a stifi', dense, heterogeneous mi_x_ture of clay and large clastics (pebble to boulder size). The

2



most frequently encountered tills in the basin are the Wentworth / Horton till in the- eastern end, the 
Port Stanley till /I-‘lirarn till in Ohio central and western parts of the lake (Fullerton, 1980; Barnett, 
1985). - 

Glaciolacustnfne sediments: Lying above the till and ofien interbedded with it are thick 
deposits (up to 30 m) of, uniformly fine-grained, grey to reddish-brown silty clay. Frequent ice- 
rafied pebbles confinn that these deposits were laid down in the large, deep proglacial lakes that 
preceded Early Lake Erie (Figure 2). These deposits are usually dense and stifi‘ in consistency, 
suggesting that they are over-consolidated with respect to present conditions. This is an indication 
that a large portion of the original overlying geostatic pressure (either from over-riding ice or 
overlying» sediment layers) has been removed (Coaldey, 1985). These sediments outcrop at the 
surface only in the nearshore zones or in ojfishore areas where current or wave action is suificient 
to keep them exposed. 

Modern sediments: The lakewide distribution of the modem sediments is presented in 
Figure 7 (inset). The most common sediment type in Lake Eric is silty clay (mud), ranging in 
colour from greyish brown at the surface to reduced black at depth. They are characterized by high 
water content, making-them sofi or soupy in consistency (Sly and Lewis, 1972; Lewis, 1966). The 
muds are deposited almost always in offshore deeper-water areas. At the two offshore‘ locations in 
the lake where transverse glacial moraines were identified (extending south of Long Point and Point 
Pelee), there are bathymetric highs or ridges where thick deposits of sand and gravels now are 
found. These are relict in origin, having been produced by in situ removal of finer sediments by 
wave and current action. In the nearshore zones, the only sediments that are found above the glacial 
clay are granular sediments associated with narrow prisms of beach 

Sources of modem sediments: Sediments presently being deposited in Lake Erie are derived 
from two principal sources - tributary inflows and shoreline / nearshore erosion. Average water 
inflows fiom Lake Erie tributaries are presented in Figure 7A. The total sediment input from 
tributaries was estimated at 6.5 X 10 6 tonnes yr '-' (DC, 1976; Logan, 1987). Shore erosion 
supplies more than 11.1 x 10 ‘ tonnes yr " of sediment to Erie (IJC, 1976; Logan, 1937; 
Figure 713). However, Kemp gt___.__a__L (1977) estimated total loadings at 23 ‘X 10 5 tonnes yr " . A 
minor source of sediments is from aeolian, or wind-related processes and sediments displaced 
through dredging (Dell and Booth, 1977). 

The largest water discharge into Lake Erie by far is the Detroit River (5,300 m3 /sec), followed by 
' 

the Maumee (135 m 3 /sec). Nevertheless, because the Maumee a large area of clay-rich
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soils and is intensely used for agriculture, it is a more important fluvial contributor of sediment 
than the generally bedrock-bound Detroit River. The sediment load of the Maumee River, 
estimated at 1.8 x10 5 tons yr” (1.75 2110 ‘tonnes yr" ) by Kemp La; (1977) consists, for the 
most part, of fine-grained silt and clay with very little or no sand; most of the sand is deposited in 
Maumee Bay before reaching the lake. The suspended load entering the basin as a whole generally 
exceeds 80% clay-sized materials (Logan, 1979). These fine materials are critical in the dispersion 
of contaminants derived from agricultural and industrial sources, both of which discharge 
chemicals into surface waters. However, these sediments tend to be transported to the offshore 
deeper-water areas of the lake. 

Sand-sized sediment inputs from tributaries are minor, largely because most of the tributaries are 
characterized by drowned estuary-like mouths (due to postglacial basin tilting described earlier) 
and most of this material is deposited rapidly in these bays, such as Maumee Bay and Sandusky 
Bay. The Detroit River is a major contributor of sandy material. 

Sediment inputs from shore erosion are almost twice those from tributaries (Figure 7B). Almost all 
of this erosion takes place in reaches characterized by high blufis cut in unconsolidated, highly 
erodible glacial deposits. Unlike the tributary-supplied materials, however, these shore deposits 
tend to be coarser, and contain considerable fractions of sand (average for the Canadian shoreline - 

62% (IJC, 1976)). These eroded sands are thus less contaminated and are deposited in nearshore
V 

areas on both the Canadian and U.S. sides. 

In the western b'asin, the principal source of eroded sand is the eroding shore bluffs east of 
Colchester on the Ontario side. Sand present near Cedar Point and westward across Maumee Bay 
is believed to have been eroded out of glacial deposits exposed at lake level to the east. Sand 
deposits present Maumee Bay are also supplied by erosion of shorelines located to the east 
and canied westward by littoral drifi (Hartley, 1960 and Herdendorf, gt_aL 1977). 

3. Surface sediment distribution in western Lake Erie 

The term, western Lake Erie basin, used here refers to the combined western and Sandusky basins 
of Lewis (1966) and Thomas Q9; (1976). In this paper, the basin is defined as that part of the 
lake west of the Pelee-Lorain ridge, a sand-veneered glacial moraine (Holcombe, er al., 1997) 
extending from Point Pelee to Lorain, Ohio (Figure 1). It is the shallowest and smallest of the 
_Lake Erie basins, covering a total surface area of approximately 5000 km 2, and averaging close to 
7 m in depth. Becafiuse of high rate of sediment input into the western basin fiom river discharges
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and shoreline erosion, the bottom topography even the nearshore areas is regular and infilled 
on the Canadian side of the basin. 

Bottom sediment map of western Erie." The detailed map of bottom sediments (Figure 7') was 
compiled from a variety of sources (Kindle, 1933; Hartley, 1960, 1961a and 1961b; Lewis, 1966; 
Coakley, 1972; 1976; 1977; Herdendorf and Braidech, 1972; Herdendorf, l968, 1978; Kemp ._e_I 

g, 1976, 1977; Rukavina, 1976; 1987; Thomas, 1979; Carter gggl, 1982). The map has been 
digitized and put into an ARC-‘INFO fonnat, making it suitable for GIS applications. 

The bottom sediment picture for the area is very complex, so the boundaries shown are to _a certain 
degree arb‘it_rary; more realistically, the sediments grade from one type to the other. In general, the 
sediment types observed in the westem basin reflects those elsewhere. Table l the 
relative importance of the various bottom substrate types. Here the dominant substrate is 
mud, including sandy mud and sediments classified as silts (54%), followed by till and till-related 
sediments (21%), sand and gravel (20%), and bedrock. exposures (5%). 

Mud: Mud occurs especially in the deeper ofishore areas of the basin, but also as 
discontinuous deposits in local depressions closer to shore. . Median grain size ranges fiom 8.5 to 
12 phi. These sediments are ‘generally poorly sorted (standard deviation greater than 1.6 phi), and 
contain varying adrnixtures of sand and clay. They are characterized by their high water content 
and sofi consistency’. Organic carbon (Loss On Ignition, or LOI) values were relatively high 
ranging to 12%,. 

Sand and Gravel: The "most extensive deposits of sand and gravel in western Lake Erie 
occujr primarily as wave-washed lag deposits on the cross-lake moraine ridge south of Point Pelee. 
This feature, extending south to Lorain, Ohio, is characterized by deposits‘ of extremely well-sorted 
sands and gravels, now being exploited for aggregate (Fig-. 1); the deposits appear to be formed in 
place by erosion and reworking of mammal material (Coakley, I985; Rukavina, 1976). The sand 
grades into gravel and glacial sediments to the west and into muddy sand and mud to the east. 
Well-sorted sand alsoioccurs along the northern shore of the basin as narrow beach and nearshore 
prisms. 

In Maumee Bay and offshore, to the north, sand deposits are mostly fine-grained and contain 
considerable silt and clay. It is most likely that the sand is supplied by seasonal high outflows 
from the Maumee River. According to Lewis (1966) the -10 m and -12 m contours in the Westem 
portion of the basin are drawn on the surface of a sand layer, buried beneath ‘the Recent mud in
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most of this region, which rises to the lake bottom further west. The sand is well sorted and 
contains shell fragments. It is believed to be a relict deltaic deposit laid down over the Pleistocene 
clays by the Detroit and other rivers flowing into the western basin during a low level stage. 

The sand preseintoflshore in the Cedar Point - Marble Head area of the south shore occurs as 
small deposits of fine sand with traces of limestone and shell fragrnents. This sand is believed to be 
the product of littoral erosion processes. Sand is also present as limited deposits on the north side, 
and in the nearshore zones, of most of the Lake Erie islands extending from Marble Head to Pelee 
Island, and westward as far as oflshore of Maumee Bay. This sand is believed to be the product of 
littoral erosion processes. Sand is generally medium to coarse-grained the exposed pans of 
the basin but finer in more sheltered areas (Verber, 1957). In the South Passage area between 
Kellys Island and Marblehead, sand is mixed with mud. 

The sand deposits between Lorain and Cedar Point are likely the product of a different depositional 
environment when lake levels were lower than at present at the time of Early Lake Erie. The 
sediment veneer present is possibly the result of a combination of fluvial, deltaic and nearshore 
environments. The t'rans'ition from sand to mud is abrupt on the west side whereas there is a 
gradual transition from sand-gravel to mud on the east side. Till is often associated with the sand 
and gravel deposits; at places it is exposed near sand and gravel, and at others the sand overlies till 
(Williams, eLl.'1980). 

Bedfock-till-glaciolacustrine clay a_ssocian'on: The entire Lake Erie basin is underlain by 
middle Paleozoic sedimentary rocks which are overlain by Pleistocene/Holocene deposits (Figure 
6). In western Lake Erie, bedrock is composed of resistant carbonates of Upper Silurian and 
Devonian age, occurring often as rerflnnant islands and shoals. On the Canadian side, underwater 
major bedrock. is exposed. in only two areas: Grub Reef southwest of Point Pelee and off the eastern 
side of Pelee Island and Grecian Shoal offshore of Colchester Point (Figure 1). Silurian and 
Devonian limestones and dolornites form the bedrock at Sandusky and westward, and Devonian 
shales are the bedrock east of Sandusky. No bedrock outcrops west of West Sister Island. Bedrock 
is locally found in all of ’ the i_nter-island troughs andimmediately adjacent to the islands. The 
largest exposure is in the zone from Marblehead to Pelee Island. 

Till which represents the oldest glacial deposits directly overlies the bedrock surface and both often 
occur in close association. The till is overlain ofishore and in deeper waters by glaciolacustrine 
clays. Till occurs with bedrock in the nearshore zones particularly along the south shore, and is



also common in and around the island and reef areas. However, where till is absent it is believed 
that erosion has stripped the till from the bedrock. 

Sedimentation rate: Sedimentation rates in Lake Erie range between 0.3 and 9.5 mm yr “ 

(Dell and Booth 1977). Sedimentation rates in Lake Erie over the last century or so were calculated 
by Kemp e_t_c_z_L (1977) for sites in the various Lake Erie basins. The highest rate (>630O g m '2 
(>7 .4 mm) per year) was found in the western basin near the mouth of the Detroit and Maumee 
Rivers and along the southern and northern shorelines of the western basin. Highest overall 
accumulation rates, however, occur in the deep basin. The central basin showed values of 
around 1100 g m'2yr '1, or approximately 3 mm yr " (Kemp a4gg_l977). 

In the western "basin, accumulation rates vary greatly. A rate of 1.44 mm/yr was calculated by 
Kemp and Thomas ( 1976a, b) and Dell and Booth (1977) based on only a core from the westem 
basin of Lake Erie. Various accurnulation rates have been proposed ranging up to 7 yr 
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(Kemp, gt_t_1L 1977). Carter and I-lites (1992) published rates ranging between 2.8 and 7.2 yr" 
with an average of3.9 mm yr", whereas Burns (1985) suggested an average of.3.9 mm yr". An 
accumulation rate of 3.1 mm yr " was calculated from two cores from the western basin 
(Reynoldson and I-Iamilton, 1993). 

Various sediment loadings have been proposed for the western basin of Lake Erie. Using data in 
Kemp _e;tLl. (1977), Mortimer (1987) derived an annual sediment load entering the western basin 
via the Detroit and Maumee Rivers of 1.4 and 1.8 million tonnes yr " , respectively, yielding an 
accumulation rate of 2.7 million tonnes annually in the western basin-. However, Paul et al. (1982) 
gave a figure of 1.8 and 1.2 million tonnes yr " for these inputs, with an accumulation rate of 0.1 
cm yr" in the middle of tire western basin. According to Wolery and Walters, Jr. (1974) the total 
sediment deposit_r'on in the western basin is 6.5 34106 metric tons/yr ". Areas of apparent bottom 
erosion occur in the deeper channels, especially to the north of the Bass Islands and of Kellys 
Island (Walters egg. 1972) . ' 

4. Anthropogenic impacts 

Contaminant loadings." Most of the contaminants present in the bottom sediments of western 
Lake Erie are derived from inflows by ‘rivers agricultural and industrial of the 
watershed. For instance, the fine sediments exported by the Maumee River have been exposed to a 
variety of contaminants, many of . which are toxic. These include agricultural pesticides and 
herbicides (organics), as well as industrial contaminants (trace metals, oil, grease, PAH) from
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municipal and industrial eflluents in the Toledo Richards $1 (1996) calculated the total 
herbicide input to Lake Erie by five rivers in Michigan and Ohio was between 500 and 20,000 kg 
yr '1, with the largest loadings from the Maumee and the Sandusky Rivers. Nevertheless, Carter and 
Hites (1992) identified the Detroit River as the major source of organic pollutants, accounting for 
approximately 75% of PCB and 90% of PAH found in the lake. These inputs impact the western 
basin most severely where they are preferentially incorporated into the fine-grained deposits on the 
lake bottom. 

An additional iniponant source of tributary generated contamination is maintenance dredging of 
navigation channels to large industrialized urban areas at the mouths of the major Lake Erie rivers. 
Disposal sites for these dredged materials are usually located offshore and are thus prone to
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periodic resuspension and di_spersal. Sly (.1976) gave a total figure of 4637 m 3 for 1975 
navigational dredging in Lake Erie, most of which took place in the western basin at Toledo and 
Sandusky. Based on studies at Port Stanley and Bronte Harbour, Sly ( 1976) noted that levels of 
phosphorus, other nutrients, and heavy metals increased rapidly in receiving waters as a ‘result both 
of dredging and disposal. As a result of such concerns, more and more of the polluted dredged 
material from navigational channels is being placed in confined ‘disposal facilities (CDF) where 
release into ‘receiving waters is virtually eliminated. Such facilities exist at all major Lake Erie 
harbours; the largest are located at Toledo and Cleveland, with a combined capacity of more than 
17 million m3 (IJC, 1986'). 

The material eroded from the shore bluffs are, by contrast, contaminant-free since these sedirnents 
were deposited in pristine glacial environments. Furthermore, they contain large proportions of 
coarse, relatively clean silicate particles. However, direct surface and groundwater" discharges from 
agricultural and municipal areas bordering the lake could represent an important non-point source 
(Coakley, 1990). 

Such considerations highlight the importance of spatial mapping of sediment types, given the 
potential of the finer sediment deposits to become sites of particle-reactive contaminant storage. 
These deposits are also readily resuspended by bottorn currents and thus might reintroduce the 
contaminants to the water column. 

Resource extraction.‘ Figure 1 shows the location of existing and previous licences for 
aggregate exploitation in Lake Erie. The location of most‘ of these licences coincide with the wave- 
washed crests of the transverse moraines extending south fi"om Point Pelee and Long Point. The 
other major site is off Fairport, Ohio. Total 1975 aggregate extraction in Lake -Erie 727 m 3 ,
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with halfof this coming from the sandy ridge south of Long Point (Sly, 1977) Aggregate dredging 
' 

continues on the U.S. side, but on the Ontario side, it is now discontinued. Licences in efifect on 
the Pelee Shoal, south of Point Pelee were in the early l970?s amid local fears of 
exacerbated coastal erosion, ' 

Natural gas exploitation from wells drilled below the lake continues on the Ontario side in the 
central and eastern basins. ‘No hydrocarbon extraction is permitted on the U.S. side. 

Zebra mussel invasion: Since their first appearance around 1986-87, these filter-feeding, exotic 
species have colonized almost all of the hard (bedrock and gravel/cobble) substrates in the western 
basin at densi'ties as high as 300,000 individuals per in" (Leach, 1993). Recent studies by Coakley 
Qgl_. (1997, in press) have documented their ‘expansion to adjacent muddy substrates as well. 
Comb_ining the sediment substrate map (Figure 7) with density mieasurement based on diver- and 
underwater-video-based sampling, they estimated the total mussel population at 10 ‘3 over the 
entire western basin. The impact of such a rapid change in the benthic environment of the lake is 
still being investigated, but it is expected to be significant in terms of nutrient and contarninant 
availability (Howell g_t:.¢z_l., 1996) and on benthic species diversity (Fitzsimons e_t__.gl_.__, 1995). 
Although Fitzsirnons _g_gl_. (1995) noted no effect of zebra—mussel-infested gravels on the 
spawning success of walleye, the long-temi impact of these mussels on other areas of fish viability 
(food supplies and refuge, for instance) is a cause for concern. 

5. Summary 

The evolution and sedimentary history of Lake Eric is in the light of glacial and 
postglacial events in the Great Lakes region. Modern sediment distributions in the lake are 
reviewed with special emphasis on western Lake Erie, whose shallow depth and large sediment / 

water inflows make it a key area for cultural impacts. Around 5 X 10 ‘tonnes of sediment enters the 
area primarily fiom tributaries (55%), with share erosion supplying around 45%; however virtually 
all of. this is eventually exported to the central and eastern basins. The largest sediment input 
(around 2 x 10 6 tonnes armually) is from the Maumee River, which drains a large agricultural 
watershed. This input also constitutes a major source of particle-bound organic contaminants. The 
‘Detroit River, the largest inflowing tributary, is secondary in both sediment load and 
contaminants; Bottom sediments deposits in this area of the lake are of considerable importance for 
particle-mediated contaminant cycling, resource development (aggregate extraction and fisheries 
habitat), and as the locus of environmental disruptions by exotic species (zebra mussel). A detailed 
map is presented of sediment substrates in western Lake Erie, compiled from a number of sources 
both in Canada and the U.S. and in the published literature. The dominant substrate was mu_d (silty
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clay with varying admixtures of sand) - 54% of the roughly 5000 km 2 basin, followed by glacial 
sediments (till and lag gravels) - 21%, clean sand and gravel - 20.1%, and exposed bedrock - 4.3%. 
Comparable figures for the entire lake are: mud - 64%; glacial deposits — 21%; sand and gravel - 

11%; and bedrock - 4%. "These substrates reflect local geology, relict glacial deposits, and the 
balance between deposition and erosion in western Lake Erie. The thickness of postglacial 
deposition in the area is controlled by the subsurface topography of the glacial sediment and 
bedrock surfaces, reaching maximum values close to 10 m. Sediment accumulation rates range 
fi'orn 1.4 to 7.0 mm yr". 
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