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ABSTRACT T A cediment dispersal model is constructed using parameters derived irom beach
and Jake samples obtained from an area with a known point source and dispersal direction.
Mean size and percent of {ine-grained heavy minerals decrease whereas sorting and kurtosis
values increase in direction of transport. Skewness, percentages of both “fines” and coarse-
grained heavy minerals are less useful as indicators of transport direction.

The model also provides for comparisons of sample population means and variances of
ccent beach and lake deposits. Most values are greater for the beach populations if
Cred with their corresponding <ubagqueous counterparts. 1f the beach and like popula-

o omeans of un arca are compared with those from its source arcd, mean size 1= larper,
percentage of fine-gramed heavies is greater, kurtosis is lower (beach onlvi and soruny
is poorer in the source area.

The model 1s compared with the entire American shoreline of Lake Ontario as well as
four remons divided upon dificrences in the shoreline and nearshore features. They are the:
jagara {subagueous delta, il cliffs), Kochester (sulagueous drumlins and sand sheets),
Oswepo (small sand patches, ull cliffs), and Iastern chore {(sand beaches, dunes, and a
cpbagqueons aand sheet). The net sand transport has been castward ong the soutaern /‘$
re. then northward wony the eastern chore. The sands of the Niagara delta have boen

orking  during transyres

'
i

<ion while those on the adjacent beaches were o rived  fron
Corehine ulle The sands in the Rochester area have moved choreward, prolubly from the
eroded subugueous drumlins of fshore. The eastern shore sands show ne Takeward tians-
Ation but were derived from the Oswego region in_the past. A diminishing <upply of

. -—— O 0 - " o
cand in the source araas O result in a diminutation of Deachecninless a ~ubstantial lowern
of the Jake level takes place.

shore from Hamlin Beach Stare Park, the third
off the mouth of the tenesee Wiver., and the
11, llse-
ded sand patches ovvur on the
aheli otherwise characterized by hedrock, 6l
or bhoulders. Mud pypicaliy ocons Takeward of
the shelf edge (1. AL Lew s ol NMeNeely,
1967).
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A Ontari s heen constructed from sample de-
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AR these samples ¢ Sutton. Lewis, Woodraw, 19707,
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F1c. 1.—Index map of Lake Ontario showing major sand deposits and study areas along the southe; n

eastern shore.

In earlier studies, Sutton, Lewis and Wood-
row (1970, 1972) considered the distribution of
sands as well as the general characteristics of
the eastern and southern nearshore lake bottom.
These studies dealt in passing with the origin
and distribution of the sands. It is the purpose
of this paper to examine these aspects in greater
detail. For this purpose, a sediment dispersal
model was developed that would indicate the di-
rection of sand transport and source of the
sands. The model is compared with the dis-
tribution of textural parameters in the entire
eastern and southern nearshore area as well as
with its natural subdivisions. The results are
used to gain an insight into the history of the
basin and served as a basis for predicting
changes in the sand distribution and supply.

PREVIOUS STUDIES

In studies of the Canadian shore, Rukavina
(1969, 1970) suggests that local erosion of shore
bluffs 1s a source for deposits west of the
Niagara River, with the sediment accumulating
by longshore drift adjacent to the Burlington
bar. Along the northern shore the sediment is
derived from local streams, shoreline bluffs and
submerged tills. Net sediment transport is to
the east. The authors’ studies along the south-
ern shore indicate that the potential sand sources
are the Niagara and Genesee Rivers and the
shoreline bluffs, submerged tills, and sand de-
posits at Hamhin, Rochester and Mexico Bay.
Net transport is east only to Mexico Bay and
then north along the eastern shore (Fig. 1). A
study records

textural changes at selected

TapLE 1.—Distinguishing features of the shoreline and

subaqueous shelf in each region

Shoreline Features

Sheli Features

Low till clifis
Bedrock outcrops

Tills, bedrock—convex
Minor gravel beaches

Extensive sand beaches
Bedrock

Barred bays and ponds

High dunes on bars

Gravel beachcs—convex shoreline

High till clif fs—convex shoreline

Subaqueous delta
Gravel sand deposit
Gravels and sands
Sand bar and sand plain
Eroded drumlins

Barred bays and ponds—concave shoreline

Small, isolated sand deposits
Bedrock, boulder and cobble gravels

Boulder and gravel beaches, rare sand

Continuous sand plain

- Extensive sand beaches, occasional gravel beach

Smokey
Genesee ind
o
Rochester

METHOD OF STUDY

®iotal of 151 sediment (67 shore, 84 lake)
es were collected, dried and split. One
Pof each sample was sieved at % phi inter-
TRy : p ith the fraction finer than 62 yM retained
indicates the influence of local sources h ith the n 62 u

e lusi il e dentis o hd; ; Mlweighed as “fines.” Standard moment mea-
inconclusive relating trends o :nnﬂ_omﬁ.. B . cre computed to determine mean size,
port (Coakley, 1970). _

Data relating variations of mineralogy Rpard deviation ﬁmo:wuwv_ HeEece gOC
shore and nearshore sands to studies of di B> second,split was wncm«mmma o al
: . e tactions (coarser and finer than 250 M) and
tional transport are few and general in nafy .umqnn_; of magnetically scparated heavy

r i 08 . C) > v . £ L
mrm:w&ﬂ._ﬁn qusam of cr,,,_.naHM 7%9 wﬂ,n._:._awmm_ erals was determined for each fraction. Ten
_.MM”_m MM .w%cﬂrwzwoh__._ﬂm. mw:am #meﬂ_wﬂ_% 0 neters were then available for use in con-

- E Sutton, Vi -
= . ng the model:
and Woodrow (1970) and related to progré s
sive sorting for beach sands between Webstg

sites between Toronto and Burlington, Om.

" Mean size Percent of coarsc

and Oswego, New York by Coch (1961). orting heavies ks
cording to Coakley (1970 ) variations of mine mrng.ﬁmm TE‘SE of fine
ogic characteristics of sand bodies did not di Kurtosis heavies

Distance from
Niagara River
Distance ofishore

Depth of water

significantly. Thomas (1969) explains a pIg Percent of fines
gressive qualitative nearshore-to-offshore
of calcic plagioclase and enrichment of pota
feldspars as the result of chemical weather
that is related to length of time of transpg
Glacial materials derived from coastline erosiof
were designated as the only source of the sé
ments. In contrast, Rubin (1972) found
change in the amount of plagioclase paralleld
the shore which he explained as selective sorfi
due to differences in mineral densities. Stud!
of heavy minerals in the same coastal areas
dicate the Niagara River as a supplier of mo
clinic pyroxene to Lake Ontario and that thei
is a progressive loss of monoclinic pyroxtis
and enrichment of hypersthene from wests
east (Selleck, 1972). le also found that
frequency of denser heavy minerals, interpre L€
as lag minerals, decrease shoreward at sevel
sites indicating that the movement of sand S
that direction.

n order to determine progressive changes of
ven parameter or relations between param-
several statistical tests were employed.
orrelation coefficient (Pearson Product-
ent) was computed for each pair of param-
for all lake and shore samples as well as
ed parameters within each area. A student-
itest was employed in order to compare
eans” of the same parameter in adjacent

ations or subpopulations as well as the
nificance of the correlation coefficient.
) “._m_&u an F test was used to compare vari-
es. All statistics were tested at the .05 level
L significance. Procedures followed are de-
Scribed in Sokal and Rohlf (1969): statistical
bles used were those of Rohlf and Sokal

{1969).
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Fic. 2—Eastern shore area (Area 4) of Lake
Ontario.

CHARACTERISTICS OF SEDIMENT DISPERSAL MODEL

The eastern shore extending from Mexico
Bay on the south to Stony Point on the north
(Fig. 1) contains the largest sand deposit con-
sidered in this study and its bathymetric and
topographic characteristics provide a relatively



«esults of statistical analyses of paramelers in Area 4 (eastern shore) including a _..ox_?.
paramenter means with Area 3 (Oswego Region) 3

Loke Sands Beach Sands

—T—T—T—T— T T T T 3—T——7T—"T"TT T T T+ T1Tr°+ 1 ¢ "1
! All tested at .05 Mean C-Gr, - oghani s 22
Significance level Size Sorting Skewness Kurtosis Fines Heavies i i | a2 4
Correlation with distance along 3834 -5.680 -2.784 7172 -1.688 1.302 0 i
shore-Lake Sands
(sign. t values must ; ’ ;
exceed == 2.09) sign. sign. sign. sign.
Correlation with distance along 4130 -3.055 -0.092 2134 -1.067 —4.370
shore-Beach Sands
(sign. t values must ) :
exceed = 2.07) sign. sign. sign. sign.
Correlation with distance from 0.919 0057  -0.549  -0422 0.848 3.331
shore (lake Sands)
(sign. t values must
exceed =+ 2.09) . sign,
Correlation with depth of -0.320 1.673 0.284 -2.356 1.537 2.016
water (lake Sands)
(sign. t values must :
exceed = 2.09) sign. 3
Comparison of Means: 0.000 0.250 0.060 0.005 0.001 0.001
Beach vs. Lake , i .
(Probability values) sign. n sign. sign. sign.
Comparison of Variances 4.863 3.614 1.044 3.801 1207.3 3.681
Beach vs. Lake Ml ol b . penter ta Ares 3 ioe both Seaciy snd &
Critical F value B/ A N v T I - Y _ 0000 _ 232 i
sign. sign. sign. sign. sign.
Comparison of Means 0.00332 0.00060 0.38420 0.03307 0.17356  0.00000 0 2
of Beach Parameters g
Area 3 vs. Area 4 :
(Prob. values)" sign. sign. sign. sign. r 7T T B—T—T—" T 7 77 T T T T T I
Comparison of Means 0.01712 0.02852 0.51708 0.55967 0.35339  0.00573  0.0) L 4 ek n
of Lake Parameters 3 14k 4
Area 3 vs. Area 4 sign. sign. sign. S1gTl 141~ |
(Prob. values) 3 i 12
L 1ot Y T
N L Bl A
simple context in which to establish relation- Mexico Bay. This simple transport system Is 6| . 3
ships between water depth, longshore drift, net in effect, a point source and any variatio | A Y - 1.\11.411.51.{\&1.1.
sediment transport and corresponding changes its textural statistics down current must r I b \\\\\.\\\\ 3 . e
in textural and compositional parameters. In dispersal within the environment and not pr \”\ : il S
this deposit sand is being removed from the nance. : I i R e il e i | T e,
south end of the deposit and shifted northward All ten parameters were calculated for 64 [Lifianied 2
(Fig. 2). The southern edge of the sand mass samples each of beach and lake deposits
is located at Selkirk, New York where the lected by the writers in 1968 and 1969 (S = . TR Y R ST .ﬁ A Ty s .
Salmon River contributes some sand. South of Iewis, Woodrow, 1970). Results of the an . = g
Selkirk the beach sediments are gravels and are presented in Table 2 including a compag SlRea=s s
gravelly sands. North of Selkirk a sandy beach  with those from the Oswego region to the o S el S o i
extends continuously as a gentle arc 18 miles in  west (Fig. 1). ] SR RN P A DL :
length and sands on the adjacent shelf form a Examination of the data in Table 2 1€ il irr:ufir.r.f.- 10
smooth, continuous sheet paralleling the shore- that some of the parameters analyzed are | . Sk T S B 3 sLt—t—4—+—4 1ot

line. The few interruptions in the beach are more sensitive than others as descripto
inlets to bays or the mouths of low-gradient sediment modification with longshore tr s
streams. These streams contribute only very Mean size and percentage of fine-grained
fine sediment to the lake since they drain minerals decreased while sorting and ku
swamps and are floored with mud (Sutton, values increased (Fig. 3). In contrast, the
Lewis, Woodrow, 1972). Thus, sand supplied cent of fines and skewness were relative
from the south shore of Lake Ontario to the sensitive as descriptors of change. The st2
west is moved northward along the eastern cal analysis of coarse-grained heavies duplica
shore by currents diverted to that direction at  fine-grained heavies in many cases and, beca

Distance Parallel to Strand (miles)

3—Trends of selected parameters from 164 miles at Selkirk to 177 miles near Stony Point (dis-
from Niagara River). All lines are machine fitted.

he less common occurrence of coarse-grained  dispersal model (Table 3). As expected for a
..\..qmnm, they have been omitted. model of longshore transport, little or no cor-
Interpretation of the data for the more sensi- relation was found between the parameters and
Ve paramieters forms the basis for the sediment either “distance from shore” or “depth of

i



TanLe 3.—Sig

nificant characteristics of the sediment dispersal model

: 4. Results of statistical analyses of paramele

rs from Areas 1, 2, 3 and pooled data (Ar

AREA 1—NIAGARA REGION

Change with distance of transport—Lake Sands
Change with distance of transport—Beach Sands
Change with
distance from Shore
Change with water
depth (Lake Sands)
Comparison of means of Beach and
Lake Sample Populations
(Lake Sands)
Comparison of variances
of Beach and Lake
Sample Populations
Comparison of Means of Beach
Parameters with those of source
or sediment supply
Comparison of Means of
Lake Parameters with those of
source or sediment supply

Mean Fiored AREAS 14 (Pooled)
Size Sorting _h_._:...m*.w Heavy M Mean Sorting Kurtosis 9 F-Heavies  Mean Sorting Kurtosis 9
Decreases Increases Increases & ! Dist. from _ 1.248 ~0.797 1.351 0376 T30 TN g
Decreases Increases Increases wara W,ulm.wm% . 3
No No No No ds (t: = & sign. sign. sign.
Correlation  Correlation  Correlation ¢, Dist. from 1.388 0.390 0.495 0.532 2.600 -0.812 -0.830
Mo No Decreases g %uwvwm.mﬂw k.

orrelation  Correlation L= 3 : : ign.
Greater No Greater ar. wﬂanmﬂ‘_m 00544 82582 14447 00026  0.00000 0.01098 0.14447
for Beach Difference  for Lake w/a _L“}..w G “gh sigh g

b, Values sign. ! ign. gn.
Greater Greater Greater Variances 1430 4.571 2657 6.455 1.350 3.716 1.680
for Beach  for Beach  for Beach 1 _H..em. w..uwrm. === B Iu.«MIMFI -5 uume T sign. _ sign.
value 3.8 ; ! ¥ 5 1.55 1.64
Larger Poorer Lower Dist. from -0235 -0.010 -0.437 1.399 -2.747 1611s m=H23]
in Source in Source in Source (t: = 218) .
sign.

Larger Poor No . Water 1.219  -1.097 0.848  -0.769 -0.602 1.637  -1.369
in Source in Source Difference h (1: = 2.18)

water.” If such correlations were found in an-
other area, considerable doubt would be cast
upon the hypothesis that longshore transport
was the dominant transport pattern. On this
basis the two statistical manipulations are
retained as an integral part of the model. Be-
cause of the inherent environmental differences
between a beach and lake bottom, differences
between their parameter populations may be
expected. Significant differences in the means
and variances were found and incorporated into
the model.

A comparison of means of population param-
eters for adjacent areas can provide an addi-
tional mechanism for determining direction of
transport and sources of sand. For example,
knowing that the mean sample size decreases
direction of transport, an area of source—or
sediment supply (here called A) should have a
mean sample population size, either similar to or
greater than an area receiving the sediment
(here called B). If the means of beach sam-
ples in Area A are compared with the means of
beach samples in Area B and the latter are
significantly larger, strong evidence has been
compiled to reject the hypothesis that A is the
source of the sand for B. A similar result com-
paring their lake sands would provide similar
evidence for rejection. Table 2 demonstrates
the comparison of parameter means in Area 4
(Fastern shore) with the corresponding means
of Area 3 to the west, the suspected source of
the bulk of the sands. As predicted, the mean
size and percent of fine-grained heavies are

AREA 2—ROCHESTER REGION

AREA 3--0SWEGO REGI

mo<:w=w

greater in Area 3 for both beach and lake : e Sofing.  TRurosls. KeErBgmvins . e Kurtosis

the sorting and kurtosis are better in A .mewru_omwmﬁ_ 2006  -1.024 0622  -3.577 1.896  -0.529 1.594

except for kurtosis of lake sands which ; Ncmvn i o, b

ters no mrn:_w:nw:: difference. Although a B Dist. along 0.017 0773  -0886  -1.193 0973 1125 2344

lar comparison of varances was made, SHore—Beach Sands

trends were insignificant and difficult to inff =+ 2.08) sign

pret. For these reasons, the comparisons e apar. Means 0.00000 0.07403 0.56072  0.00628 0.00002 0.00091 0.0051:

omitted irom the model. ] &MM.__.,_mwra s b g ; :
The Salmon River enters M..mxn Ontario a QRIaLo 1,479 1640 {.400 eak H._uw“ ogmw‘ m.,,.“wq__”

southern end of the eastern shore deposit, B:ch vs. Lake sign. &lieh, i

river is not considered a major source of§ R ' T Tedagan T algp WETEEaZ 4 V28 Rl ORIgENT SEnZISTN

ment because beaches adjacent to the g . Dist. from _557 3119 -1.997 2823 1783  -1.467 0.285

mouth consist primarily of cobbles and pebp|EStore (t: = 2.05) sign. sign sign.

Plots of sediment parameters of samples3 . i

the lake fail to display disruption of the . ﬁﬂ.o.,ﬂn..m 205 -2 ..\.:_ 1.651 -1.630 2.994 1.09  -0.164 0.589

of the parameters in the vicinity of the i =20 e MEn.

mouth. : mpar. Means—Beach (24 )25 033740 0.38554  0.25035 0.09999 0.06124  0.0347.
In summary, the model constructed consid Par. with area to west T Aty

variations in only four sediment sample paig [Prob. values) sign

eters. These change in direction of trarn r. Means—Lake 000014 081779 097346 049544 0.20388 0.30233  0.6343.

, with area to west

(either parallel or normal to the shore) or D, values)

water depth. The model not only provid

significant differences between beach andi
parameters but also provides for predictablel
ferences between the average sample
model if compared with an average sample
a possible source area. s

n each area. Comparison between adjacent
are made in order to determine common
es and directions of transport. The com-
son of the field model is justified as applied
eas of comparable dimensions in the same
that have been affected by similar ch-
conditions, and wave and current energies
lich modify similar sediments. Results of sta-
analyses of the significant parameters
- each area, comparison between adjacent
£as, and pooled data for 1l

COMPARISON OF DISPERSAL MODEL a<m.—.".m
SOUTHERN SHELF AREAS

Those parameters used to characterize
model were determined -for each of the
along the south shore of lake Ontario in 0
to delineate sources and directions of tra i

g

entire shoreline

are presented in Table 4. The charac
each area compared with those of the
summarized in Table 5.

Area 1—Niagara Region

The physiographic features of th
summarized in Table 1. Potential
sand include: (1) the Niagara

shoreline till cliffs west of the rive

shallower portions of the nearshore |



Blanks signify no correlation or no significant dif fe

3 and the entire southern and eastern shore.

2

th Areas 1,

ol

T

vkt 5—Comparison of model

SUTIUN, 1. L. LEWLS, ANU V. L. WUUUKUH SAND DISPERSAL IN LAKE ONTARIO 3
: ;,\Lg?“g._ a .*m_c_, ﬁn.ﬂmr.\ﬁvm&)m\..&. ‘..__, ( ( Lt pe 2
Ty w m.. z i & i pata from 10 shore m:a, 14 T_r.n, samples pro- of the model. _-wrnﬁ.ﬁ..a m:n_.cxmm.m in mean size g
53| 8 8 & m =z 8 m o sded the results summarized in Tables 4 and 5. and percent of fine-grained heavies are primary Mn
mm 5 8 m 252 3.2 X The conspicuous fan-shaped deposit off the evidence that sand is being transported shore- |¢
8 Y = CE2n R.En L.Ewn v.:um_.‘::_ River is a subaqueous delta constructed ward. The obvious source of this sand is the
> m g m » A 3 _w.aa.,..::_m and gravels channeled through the m:_\...E:n:._,,,.. tills. W_.:n .:._oam_ shows that sorting w:m
g m g 5 m e Sy ¢ giver- An offshore bar a./_uq?mn; as a shght mereases in the m__wnn:c.z of transport. In Area MM
218 m M 4_n..... _mnm g n%u m - mm?.ﬁ..mﬁ topographic rise crosses the middle 2 the m_nnﬂnan m sorting with distance from _
m = HUwd D= H.2! of the delta. No significant correlation between  shore, further supports the concept of an off- jw,
S 5 g . pe textural parameters and distance from the shore source. The similarities of the means and K¢
e = m m m =9 85 8 sver mouth, distance offshore or depth of water  variances between the model and Area 2, namely M_n
m m S S.E8 2 w = ‘,-nn noted (Table 5). This demonstrates a poor mean size and percent of fine-grained heavies |
- = O AEVi R Sw £t of the model assuming the Niagara River as indicate that both beach and lake sands were pke
g g 3 y the only point source but strongly suggests the ,_n.JEi ..?o_: a common source. m__u.
§8| 8 § S e ¢ m._ Y m © r_ Juence of additional sources. I'he Genesee River is not a modern source of ,
=L g m & M W = M = m = W ZO correlation is evident between beach sam- lake sands. Cores H.n_:undnn— from the river bed ior
(=T = O BE8E J.En A8y ..o textures and distance from the Niagara at the mouth contained only fine-grained muds [o7
N o . i 8 g . piver (Table mv H:mqioqn .: is unlikely that x._:_ orgamc matter. In the vicinity of the WM
z |ES1 8 € S8 - o £t g = g = the Niagara River is the major contributor of Genesee x_wmj the concave portion of the
% |sBlg g E5.85.§ = S g S, & faand to these beaches. The nearshore shelf is  shoreline coincides with the area of sand ac-
Z i e RN RN AT o (= o 5 Ccem an uni:kely modern sediment contributor since .p.:::__z:c: mdicating that this part of Area 2
if= 4 o it is composed of boulders and bedrock. The is acting as a sediment trap (Figs. 1 and 3).
So| 4 e m . W 2 £  Eh 8 ills along the “shorelineare the only remaining Sands are moved shoreward but are further
Mm : S.% 5 . g = m 3 g r..m . 4® m __}m.Ml.melnc:qna o». the beach sands. _H_“.;..,;.?.;_ from eastward transport by long-
Z: . GER R ¢f . c GleACCiIEew e — shore currents.
mm h W g m Area Iu[ka&.&&?. m,vamh,:x
el m .w et m = m_ & .m 3 m = u‘ The western part of this area exhibits a con- Area 3—Oswego Region
.4], W m Mm.w .11__... msnu....'.__ - W MMLm m m:.m. vex shoreline and till cliffs similar to Area 1 3 A convex shoreline with high ull cliffs
4 = V-~ 0O=/m = bt e and a notable absence of nearshore sand except  frmged by a shelf comprised of bedrock and till
z Z & g r = 'a large patch near Hamlin Beach State Park. characterizes this area (IFig. 1). Both beach
W = g m g = Eg .W = Near :ﬂ:_n_cnr.m Bay the shelf is characterized and lake sands are rare and occur as small iso-
| Chus S wiled oy =7 8. ¢ by submerged tills and beach ridges that merge lated patches. The possible sand sources are:
AR B gE & G2 eastward into sand sheets near the mouth of the (1) the sand accumulations in the Rochester
w ; i m oz Genesee River. The adjacent shoreline is con- region to the west (2) the subaqueous tills, and
| ﬂﬂ. = _,llu = mm m mc:... .nm ....Ilu s M = ..nwen. has no till chiffs, and is composed of ex- (3) the ull cliffs along the shoreline. A total |
.nu. : g g . m.m 8 Ebf.g 8. g tensive sand and gravel beaches. Potential sand  of 14 beach and 14 lake samples were analyzed |
z CERCES Z |k o P P T tsources are (1) the Niagara region to the west, to produce the results shown in Tables 4 and = _
= gl < (2) subigueous tills, and (3) the Genesee River. The scattered sands of this area were no
= m“ = m _.U.mﬁ m_. % 23 beach and 30 lake samples pro- derived from large sand accumulations in the
m < ...nu." m m .SQ.& the .E..m::m shown m Table 4 and a com- R :,_:i.:.q.:._‘n._ to the west. The mwz.:._._n_: pa
il = | 7 parison with the model in Table 3. s fail to demonstrate a significant cor-
[l = 9 ~ The bulk of the sands of Area 2 are not de- with distance along shore. Only the
| #| . &l m o w rived from the Niagara region to :.:. west., fme-gramed heavies in the beach sands decrease
- 2 = m rw jois = m parison of the model with Area 2 charac- as expected. Contrary to the model, kurtosis
ulM 7 =22 H 5 o feristics shows a very poor correlation between decreases with distance along shore. Also, the
= i g e ch langes of sediment parameters as related to beach and lake parameters fail to show the ex-
5 M et g s ] M w..m ] distance wlong shore. The only supporting evi- ?L—..L differences if rczlpumﬂmn— with Z.chvn of
Mm mnm. mm w m m M|.Iu M W. this 1s a decrease in mean size and ~tea 2 1o the west. The local tills ﬂn._.bm:_\_;
3 GR]- o e S5 5028 (.50 oi fine-grained heavies. Small patches' _the only possible source of the sands—
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sands in Area 2 provides a pattern that
<1y resembles that of the model. It must be
remembered that the model provided no onshore
source for its lake sands. The similarity here
with the model is cited as additional evidence
that the beaches were not the source of the
lake sands.

The small, scattered patches of beach sands
are locally derived from their immediately adja»
cent till cliffs. There is no evidence of onshore
) “as that demon-
strated in Area 2, nor is there any evidence of
appreciable Jongshore drift. Coch (1961) found
considerable variation in texture and mineralogy
in a set of closely spaced samples from this
region. His results further substantiate the local
origin of the sand patches.

It may be recalled that in the development of
the model, Area 3 served as a source for sands
along the eastern shore. Yet it has been demon-
strated that the Oswego region is not presently

. . P . 1
contributing the major bulk of sands to the east-"

_ern shore. Therefore, it can only be concluded
that_the eastern shore sands migrated to that
~area sometime in the past:.—- e

GENERAL SEDIMENT DISTRIBUTION

AND INTERPRETATIONS

PATTERNS

The statistical data have been combined from
all areas in order to develop generalizations
about changes in sediment parameters along the
southern and eastern shoreline (Tables 4 and 5.

1. The mean size and percent fine-grained
heavies decrease in the direction of trans-
port.

The sorting of lake sands increases in the
same direction.

3. The only changes of sediment parameter
with regard to distance from shore or
depth of water are an increase of mean
size and an increase of fine-grained
heavies.

Comparison of means and variances of
beach and lake sands provides results very
similar to those in the model signifving
that the statistics are reflecting environ-
mental differences between the beach and
the lake.

Although there are local differences, the lake
sediment transport system conforms fairly well
with the model and is considered to be the
result of the ecasterly surface circulation. Sub-
aqueous ulls appear to have been an import
source of sand. Rivers have Leen a less imp

of sand than expected. |

Tables, W. H. Freeman Co,, San Francisco, 2
p.

ELLECK, B. W, 1972, Heavy mineral analyses

some lake and shore sands of southern La
\Ontario: Unpubl. Master's Essay, Univ.

Rochester, Rochester, N. Y., 23 p. o
SokaL, R. R., anp J. F. Ronir, 1969, Biometry, I

Principles and Practice of Statistics in Biologi

ial: Proc. 13th Coni. Great Lakes R

_.B:u I .

Research, W. H. Freeman Co. San Francis
Internat. k i
o Rk . AND ——, 1972, Post-Iroquois La

;. K., 1961, Textural and mineralogical varia-
in some Lake Ontario beach sands: Un-
M.S. Thesis, Univ. of Rochester, Rochester,

J. .
* F. M., axp R. M. McNeeLy, T90/, Survey
s an : Proc. MOWZ

Assoc. Great

small patches of beach sand at the base of
till cliffs in Areas 1 and 3 appear to he 8
result of erosion of those tills and are not
of a continuous train of sand migrating |
littoral drift. These beach sands do not mvm.r_.
to be the primary source of the sand on
adjacent shelf. .,
It is now possible to draw some conclusijgy
about the origins, history and fate of the ¢t
Jargest sand deposits along the southern
eastern shore. The sand bar located near
northern edge of the Niagara delta, the offsh

.ake Ontario bottom deposi
-oni. Great Lakes Res., Intern.
Lakes Res., p. 133-142. i Wy
e, D, 1972, Compositional variations 1n __n:/\
.Bm_znn._ fractions of beach and nearshore Era
sands from southern and eastern Lake Ontario:
Unpubl. Master's Essay, Univ. of Rochester,
Rochester, N. Y., 17 p. :

; .. N. A, 1969, Nearshore sediment survey
of western Lake Ontario, methods and prelim-

UTTON, R. G, T. L. Lewis, ano D. L. Woopro
1970, Nearshore sediments in southern La
Ontario, their dispersal patterns and econor

deposit at Hamlin Beach State Park and g m_._m_,.,..anm:_.rm“ Proc. 12th Conf. Great rerm m;.mmnm and Shoreline Sedimentation in the Ez
deposits to the east (Fig. 1) represent remng Res., Internat. Assoc. Great Lakes Res., p. 317- em Ontario Basin, Jour. Geology, Vol. 80,
of older shoreline deposits formed during 324. 346-356.

1970, Lake Ontario nearshore sediments,
5?:._% to Wellington, Ontario: Proc. _uxr/__
Conf. Great Lakes Res, Internat. Assoc. Great
Lakes Res., p. 266-273. s

miF, 1. F., axp R. R. Sokat, 1969, Statistical

Tuomas, R. L., 1969, The qualitative distribut
of feldspars in surficial bottom sediments fr
Lake Ontario: Proc. 12th Conf. Great La
Res. Internat. Assoc. Great Lakes Res, p. 3
379.

stillstand approximately 5000 years ago whigiilie
are now preserved after subsequent flooding .
the southern shore (Sutton, Lewis, Wood
1972). The Niagara subaqueous delta dep
has formed during the past 5000 years. T
sand sheets in the Rochester deposit would B
less than 3000 years old because the souther
shoreline has been flooded within that time
The sanud was derived from eroding subaque;
tills and moved shoreward.

Subaqueous tills have heen the major supplig
of sand during the rise of lake level. Lag
boulder beds cover the Lottom and retard fur:
ther erosion of the till resulting in a diminishi
supply of sand available for transport. As
result, the present sand hodies are being sta
and will-dimimsh_in_size unless a lake ley

change occurs.—A-rise in lake level would res
m ncreased erosion raté of shoreline tills byl

these tills contain only small amounts of sand
so the supply to the beaches would not be
creased greatlv. The rise in level would resulf
m the increased water depths over the pre
subaqueous tills and their small cont
would be further decreased, offsetting in patt
the increased contributions from the till cliffss
A lowering of lake level would provide
Iv mechanism for an increased sand suppl
Sands in the Niagara River delta and Rochest
area would be subjected to increased wave 2
current erosion, adding sands to the shorels
down-current. The limits of the lake level atg
controlled by the limits, both natural and aris
ficial, in the St. Lawrence River so that @
creasing natural sand beaches are forecast 1
the southern and eastern Ontario shoreline. 3
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