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ACTIVITY A

In this investigation students work with topographic maps and
profiles to identify beach ridges in northern Chio. They learn
how to determine the ages of the ridges, how they were caused and
how people in the area have utilized them

Students should be able to read a topographic map and con-
struct a profile. They should al so be somewhat famliar with the
glacial history of the Geat Lakes Region.

When the students have conpleted this investigation they wll
be able to:

1. Describe the evidence of past water levels of Lake Erie.

2. Use topographic maps and topographic profiles to locate
evi dence of past water |evels.

3. Describe how man has made use of the beach ridges associ ated
with Lake Erie.

4. Describe some evidence of past changes in the water |evel
of the oceans.

The following are needed for each group:

1. Copy of the Madison quadrangle.
2. Graph paper and nmetric ruler, pencil.

One copy of each of the followi ng should be posted in the
cl assroom

1. An Chio road nap.
2. Copy of the map fromthe publication: The Beach Ridges
of Northern Ghio (included in this teacher guide.)

Al so, several copies of each of the followi ng quadrangl es; Geneva,
Perry, Mentor and Eastl ake. These are avail able fromthe Chio Division
of Geol ogical Survey, Fountain Square, Colurmbus, Chio. In 1978 they
cost $1.25.

The investigation can be done individually by students, or in
groups of two.

VWHAT EVI DENCE | S THERE THAT THE LEVEL OF LAKE ERI E HAS CHANGED?

The questions are designed to |lead the students to closely exam ne
an area near Lake Erie to identify evidence of former Lake |evels.



PROCEDURE
AND
QUESTI ONS

1. 10 ft. contour interval

2. North of (above) the Penn Central Railroad, the contour lines are
farther apart than south of (below) the Penn Central Railroad
Where contour lines are closer together the area has nore
relief, or is "hillier." \ere contour lines are farther apart
the slopes are gentle or nearly flat. Therefore, there is a
change in topography in this area

3. The area north of the Penn Central Railroad is flat simlar
to the lake bottomin Figure 1. In addition, there are areas
of swanps. There is evidence that the |ake may once have
extended over this area

4. Be certain students use graph paper for the profile, and that

they accurately record each contour line. If the profile is
not done very carefully, the ridges may not be apparent on the
profile.

A conpleted profile is included as Appendix A It has a
vertical exaggeration of 401. This scale nmakes identification of

the ridges easier, but greatly exaggerates the vertical, making the
gently sloping "old lake" floor appear hilly. Here would be an
excel l ent opportunity to discuss vertical exaggeration in nmore detail
Have your students redraw the profile using a nuch | ower vertica
exaggeration of perhaps 101.
Vertical exaggeration is determined fromthe scales to which
the profile is drawn. That in Appendix Ais drawn to a vertica
scale of 1 inch = 50 ft. and a horizontal scale of 1 inch = 2000 ft.
The horizontal line wuld have to be extended 40 tinmes or the vertica
line conpressed 40 tines to make the scales the sane. Therefore, we
say the vertical exaggeration is 401 or 40x. To redraw the profile
using a scale of 1QI, your vertical scale would have to be 1 inch =
200 ft. A profile with this scale will be harder for the students
to graph but will give a nore realistic look at the slope of the |and
A profile with vertical exaggeration of 10x is included as
Appendi x B.

5. Each one of these ridges is a beach ridge. They mark the previous
beaches or boundaries of Lake Erie. They are built up by wave
action as described below Figure 1 of the Student Cuide.

6. Mddle Ridge is not as pronminent as the North or South Ridge. The
| ake's edge may not have been there Iong enough to build up a
hi gher beach ridge. Mddle R dge nay have been snoot hed out by
flooding during an increase in |ake |evel



ACTIVITY B

[ NTRODUCTI ON

PROCEDURE
AND
QUESTI ONS

7. North Ridge 675 ft.
M ddl e Ridge 695 ft
South Ridge 725 ft.

8. North Ridge = Lake Warren
M ddl e Ridge = Arkona
South Ridge = Lake Wttlesey

9. 8 stages
10. 14,000 years before present
11. Its elevation

12.  Here the answers may vary because we are asking the students to
"think." The actual cause was the retreat and readvance of
gl acial ice opening up new | ake drai nage points and closing
ol der ones ( as described in "Background Information".)

HOW HAS MAN USED BEACH RI DGES?

This activity |leads the students to discover how man has made
use of beach ridges. Evidences of changes in sea |level are also
di scussed

1. North and South Ridges have a highway along their entire |ength.
M ddl e Ridge al so has a highway along nost of its |ength.

The beach ridges were used as highways for a variety of reasons
The bedrock surface on each side of the ridges is covered by gl acial
till. These areas are generally swanpy due to low relief and poor
drainage. Therefore, the buffalo in Chio's early history chose the
drier, better drained beach ridges for their trails. The I ndians
hunting the buffalo, naturally followed the same trails. Wen the
settlers noved into and across the State, they also followed these
"established routes," as did the mpbdern highway buil ders

2. A gravel pit, as indicated by eﬁ& . Two sandpits and a quarry al ong
Mddle Ridge. One gravel pit on South Ridge. Man is quarrying the
sand and gravel fromthe beach ridges for use in concrete for con-
struction

3. Mddle Ridge cenetery is located here. There is one cenetery on
each of the North and South ridges and two ceneteries on Mddle
Ridge. There are only two ceneteries on this quadrangle which are
not located on the ridges; one of these is on the glacial till
formng the lake floor. The other one is in the hills to the south
People tend to locate cemeteries in high areas where drainage is
good and flooding is mninmal



4. Answers here will vary, depending upon which quadrangle the
students use. Quadrangles to use are: Ceneva, Perry, Mentor
and East| ake

5. A copy of the northern-nost sections of Chio's road map is
included in Appendix C. The beach ridges are marked. Appendix
Dis entitled "The Beach Ridges of the Qdacial Lakes," mapped
by Frank J. Carney and generalized by Jane L. Forsyth. The
map i s reproduced from Chio Geol ogical Survey's circular no. 25
The Beach Ridges of Northern Chio by Jane L. Forsyth

6. Answers will vary but should include roads, ceneteries, and con-
struction materi al

d aciation has al so been one of the agents responsible for re-

cent changes in sea level. Wter |locked up in the glacial ice has
cone from precipitation collected over the oceans. The renoval of
this water lowered sea level greatly. |If the present-day glaciers

should nelt, sea level would probably rise from 40 to 50 neters

When sea level is |owered, the size of the continental shelf
decreases, thereby decreasing the habitat of shelf-living organisns.
Shorelines become broad, relatively flat areas. Land plants and
animals can extend their ranges outwards. The climte of |ocal areas
may be affected by the change in its proximty to a |arge body of
wat er

Current evidence seems to show that Antarctica has been getting
warmer over the last 100 years or so. This could eventually trigger
a great deal of nelting of glacial ice and the consequent increase in
sea |evel worldw de.

Marine terraces are evidences of a higher sea | evel because they
are formed by wave action. An exanple would be Palos Verdes Hills,
California (photograph pg. 209; Investigating the Earth, 3rd Edition
1978).

Per haps you coul d di scuss other evidences of sea |evel changes
such as: fossil ripple marks, seamunts, and fossilized sea life
found in sedimentary rocks on |and

REVI EW

QUESTI ONS 1. Alarge, relatively flat area with several swanps and poor drainage
Ri dges of sand and gravel (beach material) roughly paralleling the
present shoreline

2. Man has used beach ridges for highways, for ceneteries and as sources
of sand and gravel

3. The level of water in Lake Erie fluctuated as the lake's outlet was
changed by the retreat and readvances of glacial ice

4. The beach ridges and the i medi ate areas are conposed |argely of
gravel covered with soil. The area is better drained and therefore
provides an excellent location for orchards



BACKGROUND
| NFORVATI ON

REFERENCES

EVALUATI ON
| TEMS

Beach ridges are forned by stormwaves, sinmlar to the berns
along the ocean beaches. An excellent source of background
readi ng concerning their formation is Waves and Beaches by Wllard
Bascom Chapter |X, Beaches. Each ridge represents an ancient beach
formed al ong the shore of Lake Erie at a time in the past when the
el evation of the lake was nuch higher than it is today. These
hi gher | ake |evels were caused by the glacier damring the |ake's
outlet. As the ice front retreated, a series of newer and | ower
outlets were exposed, so the lake |evel |owered, changing the out-
lines of the l|ake and thus the beach patterns. Several tines the
i ce readvanced, causing the |lake level to rise and subnerge the
beach ridges made during a previous stage. The higher water would
then scatter the materials making up the beach ridges and smooth
t hem

Forsyth, Jane, 1959. The Beach Ridges of Northern Chio. Chio
Geol ogi cal Survey Information Crcular No. 25, Colunbus, Onio,
illus. 10 pp

Bascom WIllard, 1964. \Mves and Beaches. Doubl eday and Co.

Earth Science Curriculum Project, American Ceological Institute, 1978,
Investigating the Earth, Houghton-Mfflin, illus. 557 pp

1. What causes the fornmation of beach ridges?

1. localized flooding
*2.  waves

3. glaciers

4.  low water |evel

2. What is one type of evidence used by scientists to |locate a forner
shoreline of a |ake?

1. hilly terrain
*2.  beach ridges
3. gravel pits
4. ceneteries
5.

hi ghways

3. Two separate beach ridges occur close to each other near Lake Erie.
What is the best evidence that they were nade during the sane
| ake stage (are the sane age)?

They each have a road on top of them

They both have ceneteries on them

They have the sanme ampbunt of sand and gravel in them
Their tops are at the same el evation.

Pw R



VWhich of the following land forns that occur along a seashore
is the result of arise in sea level (sea |level was lower in
the past)?

1. marine terraces
¥2.  wave-cut beaches
3. beach ridges
4
5.

sand bars
spits

VWhat is a major use of beach ridges in Northern Chio?
*1.  highway routes

2. garbage disposa

3. ground water sources
4. boat |aunching ranps

There is evidence that there have been large changes in the |eve
of Lake Erie in the past. The probable cause of |arge changes
in lake level is

1. a sudden change in the course of a river
2. annual changes in the amount of precipitation falling into
the |ake.
3. the erosion of the Niagara River Corge at N agara Falls
¥4, movenment of large continental glaciers

VWhich of the follow ng construction materials can be obtained from
beach ridges?

1. |imestone
2. sandstone
¥*3.  sand

4. |unmber

5 clay



Elevation (feet)

Appendix, A.

Middle Ridge

e
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/
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= 40x

Horizontal Scale = 1 inch equals 2000 feet

Vertical Scale = 1 inch equals 50 feet




Elevation (feet)

Appendix B.

800 4 , , South Ridge

760 : Middle Ridge

o ] / North Ridge v g ,{__/J

680 - p— —

640- il —

600 ~ -
NW SE

V.E. =10x Horizontal Scale = 1 inch equals 2000 feet

Vertical Scale = 1 inch equals 200 feet



219y 1 93ed yoeaay

Conneaut’ g

{5307 o
kA N. Kingsvitte 3 8
\‘1 s o o
\ Ashisbuls e
\ ARREN Tigy
W.
Ganevsonthe-La ¥ Ve o
Genevs Sute v.-u. - a8 iy
41 Gavor 4 roetd,
Gene;
/NIPU 3 oran A
: 2
Maectans Besch FOIDORT ¢ procyisi VLT AN amen WHITTLESEY
Siate Farr Nlrbng ‘ o ey,
\ GR"" LR -
Mantor = e b
Mantoran , g ¥ .
NORTH BASS I.o o tha-Laks N .
0t View . Witloughby s 4. %
. MIDDLE BASS | oy s Exaiake 5 S
3 1
w sorl PrevsVitoryand Timberiake 7 Y L !
it Intermationsl Peace G o (N4}
Lakeline I Y%
Lad SOUTH BASS I/ :
Willowick : .
] %\n Wi " P Km': 2 A
Curtice c..n.cmx Sure Pars. AI/ N Euchd C“ 2 Waits
t al ‘ goves ) - f
s ‘,;r Keiteys (§Tan KELLEVS 1 -3
imcriation Rack N WARREN 4
! i
e
Cieverand . 0 S gt sls
Lo L) T £ Orwell *
| ousvilk AR M b :
sheffied. ARREN 2o viinge Nt IR S TRV | et P ow e
3 o : i T 5 { o oomtesd] Loctwooe
Lorain - n i 1 £ 3 dme H =
Z Shtfieid Y N 3
& .3 - Newby =
s =y 5 = Al T L, e el
o Vermilion Az ( Svon ’ Pew b Y 1 P 5 3 Rz
£ P 3 3 2 - NSl
Ax 1 " B 5 0 »
$ oyy -2 5N} | Ridgev I R (D
& b - % Hts. or
i > - 4880 imst vane
5% i = ’ WHITTLESEY i) e Miton foola
3300 W D) R - e - sore L 0 s 2 %
£ U 4 - f o " . 61 Berbin 13 - - = o . mapramn.
'm-m”'r‘ L L c«:n g‘:ms*o + hen e Y et b \"\"‘3“‘ IS ¢ 'Ivﬂo f2d 3 b ﬂmw».-a :@“ PINE - ) St :ill\s&';w':l:zd“i S
B . ” y . ' S 3 sz) } ] I 8
Helena) “— 0,"“0“(’ 4 o 2 m-m&,‘* l ? R e n‘z 8% ‘(‘pmlul o5
i lorence £ $\Oberlin , 2 e 12 4 Nenon
frome—; I~ 2 Brecksvithy, oo "
™ revers 2 191 Clyde o : Gmmm L
i h
. Green 15 ; ! e s =
Springs orwalk " dn 5 it )
- . #reratieid & % - = + h e} 4 Feawdor o
’ < |Snasersyitie] o I R o
o Amoeq Begtsville O Fort — N 18)  Lagrange ALL e oy - ° fRudso i
- e 10 WHITTLESEY . Peingil gosee 3
) & - 0 Garkstn . 112',; th;e' jSmw
L {53 N ¥ Wellington ake N
- A o ortisnd gt M MET THad ) i
torie b np™ 1 (s0 35 4 cww’ 22
S 3 N v R o= 0 N Fyiriaw: iy 5
ot v i
® L AKRON S Tall
Wt~ Steu 3N Feidield New RISl V¢ o) 45 o
7 i m " p) T NI piiron
e v vwrg 3 2 ondon 3 31 e
- Q T\ Un 3 3 Fitetwitle: o R 2904y ', e
s87i " SITIPN o| I 183} A vals
3 a;- " (109 Witiardpe (034 Bouehronvite ¢ - i 7 o A
. ) P - ) #Gloria Glens Par " [ By
) 8 -7 g) GraenwichAy 8 5 R Ty e 3 jadoc
v i L \ PN
Borwick 12 Metrmors orans f Coueryville @ 3 N;-Mnbulpm L= 3 fivrn "h"“ M wm”:{; : r 3 . L
McCutenenil 1 € Plymouth 5 20 1 S Corer s ille . el
v = o el g 613,
Il IHC‘" S ! ' Nn"sc-'-".nu o
s Sycamore J/ Pent reston| K i e &
'ymochtee RS 5 Canaan ) f Doyles- >, ‘Hartvill s bore &1
P BE % 60 SIAT%1own sl mManchenreds weriomn ille ~
: . A9,
YYpmere oy AT
@ L Rhdietrench
> A
] Watsh Coviege,
W N §Canton
10
1 g f ( ( \H ‘l 53
[X YRRCETE e 7 144) New Sareerd ©
Nevads) 3 Alexpricter|
& Crestlint™ Yo oraria 2. hebos I
) ) D 2 T w__/’smw" CARHQY citon o Hanoverton
/ et g ¢ 3 (D E} 1S £ hocrener |, )
Harppier 3 o ¢ = 3 BN\ rdil]
—_.B._o\ %) {10 Ve s 4 - " antrA\ 10 J
e— ! A . 9 s 1302 groy
3344 "m‘ .‘.’z@,—"mm“ New Winchester 9 Galioy % 87 B 7 4 o ¢ Nt ¢ ale &
i ¥ 1y dusnis 6 00! \
willes e - s - ) 2 NSy . : P E Sparte,) a3 1pd A
— uﬂ,’ 3 ) Torm <5 Stoam &1 01 3 5 3 . 1 S5 Agaach 21 P2 Waynesburg, WMatverN\  Parrarsonvid Summidille
A ¢ Corome] LOXRC) { fé &) " p e F\ ity 501000 ] AN o)
g i T e , - ! §
jod3 3 Center 4 WoANIFE g G -
et ) e 3} Moisve .3 ‘,“nr 5 3) A B
§ 3 Farm @) s \\'( TN} 8 W Mor ges| i71) Harrisbu ) cnanicH 1%
Loudonwiliefll 4 onch C “Saravyvills, 2 M N
’& Winesourg D,,,, Forl 70arl} genTre! B L)

G dohnewitie [ Laurens 0 *
' ? (A > aman o\t LN AR R/ 07 L { L
¥ ”, (e 3 I coned - Nashvillg s s o o o 77 Minebl Ciry (42 Carrottvonfl k-

5 Dundee ¥ rovie »
3 . v TipComon L. o
o M0 R 0, u = itersburd e [ L o Parral “9;?‘ o . Dliroy g 39 Ceor Mave (;g
' i et | B
5| Edison! T Griea \/ b/ over Ve"‘w 2N 1) o f Loag~ mo‘u \J
M. Gi Srats park b0 G ] S —— B wiennd 20 'y { S
4 (o . g Perersburg Sorings
Sos 520, o 5 2 A , Bergholz
" aem A\ ;
€ Z X 5 Glenmont =gtV 8 s %
4 8 nestlhvit Killbuck’ ré Yo7 o . Sudarc reek sTENRE S ¢ Rorwel 0 T ;,»,“;:Z,,» U N Amgerdam
1 jaz  Cardingron J2 v al’« = / o) ; e M @ Emt Scometta 3
! as b ooon: ; v )
5 Fuito 1 Qart Badic [ Reveenite St o 4 B-mm“ Leesville NP '\éf 3 <
d
)y 2 62104 3] ‘A % /‘ﬁ\
‘ rarion Genee SN L A RN Bowerson
- e " . an W

‘D XIANdddV

‘payiew s98pIa yodweq Y3ITm Oofyp Jo del peoy



10

Attach page 9 here

x

wme o

i Y

. swooig A, S
ol s T 33
oy Za O nE 3 R T I I e e =
A e T - el ersny s wwos
i Z <Gl P s S H
o = gt =14 T oo S
7~ (o Gl o
apuesg \.n.uw TEr e ] X a) = 7 o ¢ M :n.:aiex
\JV\ ! ‘ founp 7 Asupf ) r
O T umolaayay (3] o GG BNYSNIOA g N
o1 N birqapn Hergag o A Sy S
- n - 4a oAt
o . 4 . H Aayjep J m - M (Cousyar 3
s y , . fmoreon wog N | ot (g
& 2o, 6%
e L foows S o
Y st ey 10
¥ v of paysuepef T\ i smasey uog
F ) o g g L 6L ot
o ) , N g N 0T - P A0
s, 2)j1Asiun, o3 v02 ~
20 s « i o7 PG TI0T) o iy v N J i
euen ) v : 7§ uosyel £ S
8 g —( ‘g pesny aer ownog R ﬁm._ ) -l (o vy
1 262 v ' - 1
¢ s gez, o oo L e NG e ; 121
l o5 SR A 4 UN MaN :
3 EAVT; S ¢ 3 'y e ) YA Y ST
T5109 iz v iCH v Aannsy &
( . 52y e o v o vl 9 h Ot 18
fheg usg h RomA 1 » \" worsanen —— o weiea T Y wom i iy
& pamouroy Ltk e T a lm.}.
503) onye) p) 92, e A \ LY 9 soyedes U —
" P -
L5 A OR 'S ¢ + . E”uo.z_.._. D) 15) 3
L0IBuO0IR o] v S
Eo! B Jasauiem A ¥ 7 Yy pueinang
o wnate . Oall / a0 W) A 1% G X
[ [ 2 T A e ¢
. oy e
4 o o QR ) H s wrmo
F T ¢ ! Be g v
' N 0Nd Ly H o ) s L
~ s payngon L SR - s X
dl A ] » o T 1) oy 3
e e d A I Sl ™ 0 s
I 3 u bl ST «_, ._m s
WO\ weorsumorn f ' Avl.lﬂo i o A 2 L2 15 ey
lr\/ T N 6 D y Jushel o o
. Jasdiey . Uy N .
vty )3
N\ oo 53 1 A 1 ¥ yomue
T w3 o
™ b v 3 hE
I .
Iz 4L 7 -:.l.m/ soydieq
" v o 5.
wepsasg a5 i
oo -
o st (53 " LM =iy * (o
< . ponn >
2N e Pl 06) §/ O
aymg ~ sbusuar g, 3 ¥
L of} ! 1S ) .
snquinjoy 9 ¢Js 9 il ' 20 B sy
(1 3
o g o
A , 1° () WY o sdvomon
woore ey s sy s .
A 3
’ 2 w v N d
e " AN o g
T ,
Sy = 11T FIRAOVK e e
! \ § ”n -y - iopueig™ () 52N £
2 - meny \_.-Iiv— s TG wodng
(i A 7 B o 2 usunuoy €] poo
, -, RPN wusunueg €| p
A e et N 8d - 13 i 2 oo
p A ¢ a3 W
aronad - [}
\L asouweg e 04
3 S wuowo,
P SPALAC
g /“3, 70 v._. H Loeg ,
m,...isu - ooy 3..!..5. E i) FOyu
! et @ 1Al
Ty . —,Q.!E:- 0Byt 1045 Y] A mwey
. e 4 {59,
o o -
o 3 ury appan
Busiif X Ang Auer = e R a» 4 L G
M5 - -
uoobma 5o 4 aukey - 3 e ——r—t—r—e g g Gomaag T
. h_ : I3 [ woopni; +—0 ' i
T 162 Ay e A r
A Ay | 0 0 M ol woitesy gt 7 4 4
peig. abeLog i s © I FTWAVK
D00 L o s
i ; ) B w o 5 DI |
NIy 8 . J - - .
- " |11 S
5 boaNg III % II FTWAVA - F v
s apunnt?
r C; ey Tt ¢ wAg 2 J
o enboon P i06p3
Oomer; ot
Penuudeg tamaion 55, ] o Usmton
5| A, _mN . :
5 A v .
PIOgY3s 11.»“._9 B o
53 seniag 2 p— & apavelg
B g 7 g Ji i
uoRney, F S I M
orogms, S . 61} -
oo i orsey
L W E o L = ¢H b miysdwoy
0% iean § #rt -
UOIUEMG rRe 10, ) . QK 02 7.@ !
v ;
8] b ) .’ !
N Jo Le\ 1= 3 T OO
L 4 iy, (el
; 2) 0
&) @ & 2 2(o ;2 1] mun
W _souue : saramsborsg
02 *
T TN 1 Sapsony t
| woky e ey (o isavory G5
* 1 (02T uonusa (80,
7 T
N

\



219y g7 93ed yoeazy

APPENDI X D

BEACH RIDPGES OF THE GLACIAL LAKES CONNEAUT

1
PERRY ASHTABULA Cotineayt o |
— |

Generalized from mapping

by 3%
Frank J. Carney A

LEGEND

Lailze Lundy, Elkton beach " ‘%{
e Lake Lundy, Grassmere beach ity X
o vemen. Lake Wayne ¥

|

N Lake Warren iy e LA ”‘m” LA !
><"'_' —eeees Lake Arkona 4 ; e Dné. Rg
— Lake Whittlesey w ) ""‘*f'_“"* |
KePeyslatmsat e Lake Maumee |1 Willgas "‘”jt‘r‘n e !
s eeeeees Lake Maumee 1 and 111 . qpetcn e
KELLEYS ISLAND EUCLID ,/' "’fé?‘"f oo 1

) H |3’()L ok wagne’
cops iy O ALY WOHT

] J O ‘(o.'\m \‘ : “

¢
FasT C‘n[vl,('l‘,

" (ansmu&; »

bese M anaresanc 7oy AP ls‘ !
i M;\h!nh;-wr‘ N R e .'/ F ": * “ IL ““ ’1(‘1'”-;' vi\mi 2

; { v 4 T e

| ' SANDUSKY d /PR CoE —— - - — -

ACHW D L] ‘C " N
/ repr }q(r)'us[ r Ey ! N IR sognrr } Yot |
5 S, v I Gictnieig! Greene |1 P e
o ockwnod Gustavus N
3 Verm h 2= "’”"" ﬂl(‘i““““ susfavus v
: . tmilion an the Lake - o v Arvidat
’ L 7‘\ suu: . - L ,o,‘ B i ley
’ . YLyt o~ . iored Ton,
e Jo ke, '

| ‘.‘ s | rye M

Rts*ro \(11\1.5,, i

NELSON
L Newson

\;‘FA\‘ Humn
A e
%

B

) uAn FQRT
'_\f'_ jHieamd_|
N Y nvma

vown] ,
.. hrowis g '
'g«',v.‘r . l\\.: .
: R R AN e
I ro,‘n«u ' FREf U i
\ : YJrrslec [ ol et mm\ w

Fantes J b ?f:vs—

arcideio - s (”uost

sAugy I}

N Joren)

; Jaron

pio ) 0 sy 51
(O SeaL )

e leﬂu@on I M . ' SO ruthad) 4
i T ETREF On fRnieny . - : "’7"""‘“ o
‘ i e 2w e ) S g
D i i 3

“WARR

A
\ Kent b ’ .

mm‘.,.n |

N Q\
. m B AME v in il |
iy - ! 42 [Ty " Hnbury!
. iTFrsvenrgd 1T v 113-* crvu\ j - ‘,’“L”“’G‘ eotst ;ﬂvrn‘:'r:r .
) T Comdgn : :”"‘fdm wipa] 0 AKRO Porownt, i CI
. e i . < :
g ] ! - - :
, $ ) \-\! abr \n h o 0 N “n‘,N Lovatky) L aedun oy
o N () - \ w sum}\ j . q- Qe :
k{9 U A s I w, { | Wadswi ’V’"f' ; .—a—-LLL-‘—"
- o - T
. ] R R 0T
4

riawidn |
)

‘.

Doy wn |

tepary
(r/ Prwa

”".,I‘:xfn‘m

t / [y

4 1l

e Mg
A sm:mc.fu&»(l

v S X )
Ao\ 6
Nghenanapan

-

DRAFFING BY HAROID ). FUNT

Il



12

Attach page 11 here

oy, 0
) [
l .\Zuruf

AN
‘| 3A0¥D snanWnion
™o +

717 snfixona | LU N
o sa !

. ﬁ w ,4‘
w......ﬁ.o.wuz_‘_:x«u“ ”

NVS dTddn A
A B
sAnd

R i :
s
e ) BT S F
. v . . .
9 GEUINS R TRRPEEPED WO B
Pt R ER S . . ]
v . . .

I i
T s sy

L{

T T
xqﬁisz
¥ 0,

Shuay ‘ | [N AN B

1

.__.Zm

v

__mugu i}
A

vMVLLO [

' - S .
Felior ! YIRS 3 SO RLY e : 3 Ty

ANLIUNTD OH
o) :

— % g | SR R K \ B PR . v EES7 iy
AN SOV R . RS At N s T //. " h
,_,,,2 ,,l- BTN . ..,... ‘ .- M < . . LU s .
SR R [ DRI (<) Tt R NITWO ONJIMOT }ood
STUERAITIEE o P ol A s e \ _\\\ )
o SR R P : SRR L (v
Ty R
// .«_ !
ISt SATTTIN / T
/
. 4 \ AVE-NI-1LNnd
iy VR
Ve .
—x L
/! aa e M G
! [ ORI B e e gy
N _MOHYVH VO Ave JINAY .
’ ” NOLNVMS NOISAVM NOLAWOA1V
— ———————




OEAGLS- Oceanic \

Education
Activities
for
Great
Lakes
Schools

ANCIENT SHORES OF LAKE ERIE

by

James Comienski, Lakewood Public Schools
and
Victor J . Mayer, The Ohio State University

Ohio Sea Grant Program
Charles E. Herdendorf, Program Director
Victor J . Mayer, Principal Investigator




This instructional activity was prepared with the

support of National Cceanic and Atnospheric Adm n-
istration Gant Nos. 04-158-44099 and 04-8-MJ-170.
However, any opinions, findings, conclusions, or

recomendat i ons expressed herein are those of the

authors, and do not necessarily reflect the views
of NOAA.



I NVESTI GATI ON

| NTRODUCTI ON

OBJECTI VES

ACTIVITY A

MATERI ALS

PROCEDURE

ANCI ENT SHORES OF LAKE ERIE

Have you ever seen Lake Erie? Have you seen pictures of
it? Maps? Does it change? You may have seen or heard of
waves on the | ake destroying houses along the shore. These
are certainly changes that can be seen. But does the |ake
change in size? Ws it once bigger than it is today? O
has it noved? Al though the |ake may seemto be a permanent
feature, it is not. Al lakes are tenporary. They exist for
a few thousand years and then disappear. WII this happen to
Lake Erie?

Chio was once covered by ice. These glaciers helped to
carve the basin of Lake Erie. About 15,6000 years ago the
last ice nelted back to expose the |ake basin. There have
been m nor advances and retreats of glaciers since then
causing the level of the water in the lake to rise and fall.
How do scientists determ ne these past |ake |evels?

When you have conpleted this investigation you will be
able to

1. Describe the evidence of past water |evels of Lake FErie.

2. Use topographic maps and topographic profiles to |ocate
evidence of past water levels

3. Describe how man has nade use of the beach ridges
associated with Lake FErie

4. Describe some evidence of past changes in the water
| evel of the oceans

VWHAT EVI DENCE | S THERE THAT THE LEVEL OF LAKE ERI E HAS CHANGED?

Topographi ¢ map of the Madi son, Chio,area; road map of
Chio; graph paper and metric ruler.

Most | akes are contained in basins with flat, gently
sloping floors. Wnd causes waves, which in turn produce
currents that act along the shores of |akes. These currents
carry and deposit sand and form beaches. Perhaps you have
swum from a beach. |f so, you know what the sand | ooks |ike
and how it feels
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Figure 1. Cross section of a beach

Figure 1 is a cross section (a side view of a beach
Notice the flat floor of the |lake, the gently sloping beach
area itself, and a ridge at the top of the beach. This beach
ridge is formed of sand thrown up by the action of waves.

1.

What is the contour interval of the map of the
Madi son area?

Examine the |lower left portion of thetopographic map. Conpare
the area i mediately north of (above) the Penn Central
Railroad with the area south (below) to the map's | ower

edge. How does the spacing of the contour lines in

these areas differ?

What does the difference in the spacing of contour
| i nes nean about the difference in topography in the
two areas?

What evidence is there on the map that the | ake once
extended through the area north of the Penn Central
Rai | road?




4. Construct a topographic profile across North Ridge,
Mddle Ridge and South Ridge. Start the northern
end of your profile where Red Bird Road T-intersects

with Chapel Road. The southern end should then be
where South Bates Road intersects Interstate 90. Wat
difference between the three ridges does the profile
reveal ?

5. What do you think caused each of the three ridges?

6. One of the ridges is not as promnent as the other
two. What could be the reason for this difference?

7. Determine an "average" elevation for each of the
three ridges.

Nor t h

M ddl e

Sout h

8. Conpare the elevations of the three ridges to the
data in Figure 2. What stage does each of the ridges
represent? Label themon the profile

Years Before Present Lake Stage El evati on of Beach Ridge

0 Erie 573

Lundy (3 ridges) 620- 640

10, 000 Warren 665- 680
Wayne 660

12, 000 Wi ttlesey 725-735

13, 000 Ar kona 690- 710

Maunee |11 770-780

14,000 Maunee Il (2 ridges) 745- 755

Figure 2. Data on Beach Ridges



ACTIVITY B

MATERI ALS

PROCEDURE

A stage of the lake was a tinme when the | ake |evel remained
the sane long enough to build a beach and a beach ridge

9. How nany stages has Lake Erie had? Refer to Figure 2

10. How old is the ol dest stage?

11.  What evidence do geologists use to tell what stage a ridge
bel ongs to?

12.  Wat do you think could have caused these different
stages of Lake Erie?

G acial ice caused the variation in the levels of Lake Erie.
As the glaciers retreated they uncovered different outlets for
the lake. These outlets were at successively |ower elevations.
When a new one was uncovered the | ake dropped fairly suddenly to
a new level. Cccasionally a glacier nay have readvanced over an
outlet, blocking it. In this case, |ake level rose once again, and
the beach ridge was eroded by the higher lake. This may be the
reason that Mddle Ridge is so nmuch |ower than North and South Ridge.

HOW HAS MAN USED BEACH RI DGES?

Topographic map of Madison, road map of Chio, and map from The
Beach Ridges of Northern Chio

The beach ridges have been very useful to the inhabitants of
northern Chio. \Wat are some of these uses?

1. Examne the three beach ridges on the Madi son map. \hat
man- nade feature do they have in common?

Why do you think the beach ridges have been used for this
pur pose?




What type of man-made feature is |ocated just south-
east of North Perry and north of US Hi ghway 20?

How many simlar features do you find on Mddle Ridge?

On South Ridge? What use of

the ridges is inplied by these features?

What type of man-nade feature is |ocated at 41%47'30"N
81°02'30"w (just west of the pond)?

How many other features of this type can you find on the
three ridges? How many do you find that are NOT | ocated
on one of the three ridges? Why do people prefer to

| ocate these features on beach ridges?

Ask your teacher for a different map. How many beach
ridges can you identify on this new map?

What stages do they represent?
Whi ch of the man-nmade features you identified in Steps 1
to 3 are found on the ridges on this nap?

These beach ridges extend throughout northern Chio. They indicate
the |l ocation of the shoreline of the |ake and the ampunt of area
occupi ed by the | ake at each of its stages. Your teacher will have a
map of northern Chio posted on the bulletin board. This map |ocates
each of the beach ridges

In an earlier part of this activity you learned that the
people living in this area built many of their roads al ong
the beach ridges. Using your road map and the nap on the



bul letin board, identify the najor highways that have
been built on beach ridges. Mark each of them on your
road nmap. Label themwith the name of the stage of the
beach ridge

6. List below all of the uses people have made of beach
ridges in the areas you have studied

You have learned in this Investigation that the novenent of
gl aci ers caused changes in the level of Lake Erie and that the beach
ri dges provide evidence of such changes in | ake level. The oceans
have also had different levels of water. Figure 3 illustrates sone
of the evidence of higher sea |evel (marine terraces) and | ower sea
| evel (wave-cut cliff).

Marine Terraces Wave-cut CIiff

Figure 3; Evidence of sea level changes.

G aciation is also one of the causes of recent variations in sea
level. As the glaciers have nelted, the water returned to the sea,
raising its level. There are other causes of sea |level change that
your teacher may wish to discuss




REVI EW

QUESTI ONS 1. \What evidence is there that indicates that Lake Erie has
been larger than it is today?

How do these features fornf

2. Discuss three ways that man has used beach ridges.

3. What caused the level of water in Lake Erie to change?

4. Many types of fruit require well-drained soil. Wy would
beach ridges be good places for orchards?




