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GEOLOGIC COLUMN 

The following chart shows that part of the geologic column 
of JOihio that might be expected in the Belief ontaine Outlier. 
The formations actually represented are underscored. 
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Figure 1. Generalized snap showing entire route of trip. 
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Saturday, April 23 

The objective of this trip is to illustrate 
the stratigraphy of the Beliefontaine high
land, and to show how glacial moraines may 
be correlated across this highland. 

Meeting Place (starting time 8g3Q A.M.) 

The conference party will assemble at the intersection 
of Ohio routes 37 and 203, 3.5 miles west-northwest 
of the Delaware, heading west on route 37. Zero mileage 
begins in Delaware, at the intersection southeast of the 
Court House of route U. S. 23 and Ohio Route 37. Field 
trip route follows route 37 westward for 11.8 miles. 

00.0	 Intersection of route Uo S. 23 and Ohio route 37. 

2.4	 Short detour. Turn left on temporary route 37. 

3.2	 Turn right on temporary route 3Z 

3.9	 End of detour. Turn left onto Ohio route 37 (detour sign 

here does not affect us). This is official meeting place. 

This point is located on the outer slope of the Broadway 
moraine, which here trends northeast-southwest, with 
its crest about half a mile to the west. A glacial 
drainage channel, which cuts through the moraine 
north of this corner, drains to the southeast along 
Delaware Run, which is followed by Ohio route 37. 
Bedrock, probably Delaware limestone, has been 
thrown from the channel of the run, indicating that the 
glacial t i l l on either side is only about 30 to 40 feet 
thick. At the north end of the channel, south of Radnor, 
are some small elongate sand hills, composing the 
Radnor esker. Undoubtedly this esker marks the course 
of englacial waters toward this channel, showing that 
both esker and channel are of the same age, dating from 
a time when the margin of the ice stood at tike Broadway 
moraine . 

Route 37 will be followed westward for 8 miles. 

4.5	 Crest of Broadway moraine. Note the asymmetrical form of 
the moraine with the outer, steeper slope to the southeast 
and the inner, more gentle side to the northwest. This 
profile is characteristic of moraines. Our highway leaves 
the Broadway moraine at the Scioto River valley. 



5.9 to 6.1 Columbus limestone is exposed south of the road in the 
bed of the ravine on the slope leading down to the 
S cioto River. Opposite and just east of the end of the 
road from the north in the south bank of this ravine, 
two feet above the channel bed, the disconf ormable 
S iluro-Devonian contact of the Columbus over Bass 
Islands is^ixposed or could be dug out. The basal one 
foot of the Columbus contains pebbles of dolomite and 
chert from the Bass Islands below, as well as corals 
of the Columbus. The Bass Islands dolomite (upper Bass 
Islands, either Put-in-Bay or Raisin River) was formerly 
e xposed in the channel of Bokes Creek where it crosses 
the floo dplain of the Scioto River just north of the highway. 
The rock strata dip south at about 7 feet per mile, so that 
the Columbus-Bass Islands contact drops below river level 
about three miles south. 

6.6 Cross Ohio route 257. Route 37 ascends to the even Wisconsin 
ti l l plain which it crosses for the next ten miles westward. 
This region west of the Scioto River is underlain by the 
Bass Islands dolomite. 

10.9 ' Leave Delaware County,
Delaware quadrangle

 enter Union County. Also change
 to Richwood quadrangle. 

 from 

11.8 Three-way intersection. Leave Ohio route 37, which
and continue west on Ohio route 347 which will be
for 18 miles to East Liberty. 

 turns north, 
 followed 

14.1 Pharisburg.
4. 

 Continue west across intersection with Ohio i.oute 

15.6 Cross roads. One mile to the north, Bass Islands
probably Tymochtee, was once quarried on the
side of Bokes Creek valley. 

 dolomite, 
 south 

19.9 Town of Broadway for which the Broadway moraine was named. 
Despite the steep rise ahead to the west, the actual boundary 
of the moraine appears to be just northeast of the town. 

21.5 Crest of the Broadway moraine. Streams often follow the outer 
edge of a moraine, and Mill Creek is a good example. Its 
c ourse follows the outer boundary of the Broadway moraine 
for almost twenty miles, from near Rushylvania on the 
north end of the Belief ontaine outlier to north of Marysville. 
An exception to this pattern exists here at Raymond, where 
Mill Creek cuts into, and then out of, the steep outer edge 
o f the moraine. 

23.1 Continue west through Raymond on
morainic topography of that part
south of Mill Creek, just west of

 Ohio route 347.
 of the Broadway
 Raymond. 

 N»te 
 moraine 
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Figure 2. Generalized bedrock map of Bellefontaine outlier. 
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Figure 3, Generalized glacial map of Bellefontaine outlier . 
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25.0 Leave Richwood quadrangle,
on Raymond road one and
L unda. 

 enter East Liberty quadrangle, 
a half miles south-east of 

2 7 . 2 Leave Union County, enter Logan County, 

2 9 . 0 Road here crosses the southern extension of a flat, poorly 
drained area interpreted as the floor of a shallow lake 
which was present when the ice edge stood approximately 
at the Broadway moraine. The lake apparently drained 
to the south through Darby Creek. 

29,8 Continue west through East Liberty on Ohio route 347, 
East Liberty is located at the east base of the 
Bellefontaine outl ier. Here the land begins to rise 
and to the west bedrock exposures are common. On 
the till plain to the east, glacial drift is generally 
about 60 feet thick, thinning westward as the buried 
bedrock surface rises to the level of the upland. 
Glacial drift on the high parts of the outlier here 
is thin and discontinuous with moraines forming 
narrow belts of somewhat thicker t i l l . 

31.0 STOP I East Liberty Stone Company Quarry 

Length of time of stpp: one hour 

S ection expose d at East Liberty Stone Company Quarry . 

Late Wisconsin_JT_ill_ 
S i l ty, clayey t i l l , 25-30 feet thick, oxidized 

to depth of 12 feet. Contains thin silty 
lenses. Bedrock smoothed and locally striated, 
S35°W. 

Ohio
6.

 Shale 
 Black to dark blue fissile shale which weathers 

to yellow brown i s color, Pyrite common 
throughout and abundant iE lowest one inch. , . 2' 

Columbus Limestone 
5. Gray-blue, firm, arenaceous, pyritiferous 

dolomitic limestone. Quartz grains form 
about 15% of the rock, are well rounded 
and fine grained with some medium sized 
grains. Some yellow grains are probably 
fragments offish teeth. Larger dark brown 
fragments are fish plater. 
Pyrite l o c a l l y abundant as very fine crystals 
throughout the rock. Locally the upper and 
lower few inches weather to dirty blue, 
fragile, porous, nodular l imestone, . . . . .  .

4 . Dolomitic limestone; blue-gray, finely 
c rys ta l l ine . Contains a few grains of quartz 
and many cr inoid segments. . . . . „ , , . . .  .

3. Dolomite; gray, crystal l ine, beds two to three 
feet thick break to layers three to 10 inches 
thick, Cheit layers in lower part, . . . . .  .

 I 1 

 1' 

91 



2.

1.

 Dolomite; gray, crystalline. Beds one to two 
feet thick. Chert nodules and layers in 
lower part „

 Limestone; gray, crystalline. Beds one to 
two feet th ick . Chert layers two to three 
inches thick in upper part . . . . . . . . . .  .

 12' 

 15" 

Retrace route 347 into East Liberty 

32.3 Turn north (left) in town of East Liberty, onto Ohio 
route 292, which will be followed for five miles 
to the n orth. 

33.6 Up ravine to west, beyond house at end of private road, 
is an abandoned quarry which formerly exposed 22 
feet of Columbus limestone. Bedrock is exposed at 
many places on this slope. The Powell moraine here 
is on the summit of the upland to the west, and out 
of sight. 

34.2 Up ravine to west of our road, and south of abandoned 
road leading west, is a long abandoned quarry which 
exposed 66 feet of Columbus limestone. 

34.4 West of our road, near the house in the first ravine north 
of the abandoned east-west road, is an old quarry and 
ravine exposure that once showed 8 feet of Columbus 
over 8 feet of fossilif erous Lucas with a contact 
elevation of about 1155 A. T. 

36.2 Note the exposure of Columbus
feet of t i l l west of the road
creek. 

 limestone under about six 
 on the south side of the 

36,6 Fork in road. Leave Ohio route 292, which angles to the 
right, and continue straight ahead for one and a half 
miles. Note the Broadway moraine to the northeast. 

37,4 A good view of the Broadway moraine to the east. Note 
that the mtoine, which was over four miles away 
from the upland at the latitude of East Liberty, is 
here only about a mile away. Mill Creek, here near 
its headwaters, occupies the valley just west of the 
moraine (as noted earlier at mileage 21.5). A few 
miles farther north, the Broadway moraine actually 
lies on the slo pe of the Outlier. 

38.2 Turn west
outlier,

 (left) onto Ohio route 47, and ascend slope of 
 rising 170 feet in one and a half miles, 

39.6 Crest of Powell moraine. Note trend of the crest to north 
and south. The moraine is only about half a mile wide 
here with bedrock exposures being farily numerous both 
east and west of it. 



40.5 Turn north (right), leaving Ohio route 47. For the 
next two miles the Powell moraine lies about one 
mile to the east. 

43.0 Route rises onto slope of the Powell moraine, and then 

onto the crest, which it follows for almost a mile. 

Continue straight north across intersection. 

44.0

44.7

 Crest of Powell moraine swings northwestward, toward 

the town of Rushsylvania (see water tower), 

 Turn east (right). The edge of Powell moraine lies a 
quarter of a mile south of this intersection. Here 
the drift is thin, with Columbus limestone near the 
surface. Limestone sinks exist north and south of the 
road east of the intersection, generally marked by 
small areas of trees in slight depressions, 

4<dfl STOP II Moraines and bedrock features
end of the Outlier. 

Length of stops 20 minutes 

 on the northern 

Continue on for one mile to the east. 

4 5 .  3 Crest of Broadway moraine. 

46.2 Turn north (left). 

48.2 Old quarry in Columbus limestone to west among trees. 

48.4 Turn wes t ( l e f t ) a c r o s  s

no r th ( r i g h t ) a t s t o  p
Ohio r o u t e 2 7 4  . 

 N . Y . C  . r a i l r o a  d t r a c k  s and t h e  n 

 s ign ( town of Big S p r i n g s ) , on to 

48.7 Road passes through
limestone. 

 abandoned quarry in hill of Columbus 

48,9 Turn west (left) off Ohio route 274. 

49.5 Probable crest of Broadway moraine. Moraines appear to 
narrow and thin as they approach the north end of the 
Outlier, making tracing and correlation difficult. It 
has not been possible to follow the Broadway moraine 
northwest from this point with any certainty. 

50.8 The hill on the north (right) is Columbus limestone with 
abandoned quarries at the top of the hill and on the 
south slope, and exposures along the road side almost 
to ravine level. The section formerly showed 57 feet 
of Columbus limestone over 17 feet of Lucas dolomite. 

51.0 Turn south (left). 



51.4	 For the next half mile, Columbus limestone is very near 
the surface. Several sinkholes exist in the fields to 
the west, and a few to the east. The farm to the west 
was once prospected for caves of commercial value. 

53.4	 Turn southwest (right) onto Ohio route 274 at main 
intersection in Rus hs yl vania. 

53.6	 Continue southwest, leaving Ohio route 274, which turns 
west. For the next mile, the route crosses the Powell 
moraine, here trending approximately east-west. The 
correlation of the Powell moraine with the moraines 
from west of the Outlier is not clear, but it is probably 
of the same age as both the Huntsville and Methodist 
camp moraines, which constitute the northern and southern 
sections, on the Outlier, of a well-developed moraine 
north of Quinc y and DeGraff in western Logan County. 
This latter moraine has been correlated with the Union 
City moraine of Indiana by Leverett (1902) and Stout 
(1943), but I believe this correlation to be faulty, due 
to an over-riding relationship near the city of Sidney, 
in Shelby County. 

55.7	 To the east, in Rush Creek Valley, is Marl City, a "ghost 
town," where once there thrived an early cement industry 
using the marl deposits dug from the valley bottom. The 
town itself, however, is apparently located on the southern 
edge of a morainal dam (Powell?), since drilling here last 
summer to a depth of 45 feet revealed only blue t i l l . 
(Lake clay and sand were brought up by the drill a mile to 
the south). 

56.6	 Turn northwest (right). 

57.1	 Town of Harper. Methodist Camp moraine visible ahead. 

57.7	 "Y" intersection. Turn west (left). Route here is on 

crest of Methodist Camp moraine. 

58.8	 Cross route U. S. 68 with care. Turn left into roadside 

park for lunch. 

Head north on route U. S. 68 

59.9	 "Y" intersection. Turn northwest (left) off route U. S. 68 

onto Ohio route 638. 

61.6	 Five-way intersection. Turn west onto second (more 
northerly) of two roads left. 

61.9	 Note rock outcrop in ravine bed to left. 



62.0	 STOP III Northwood Stone Company Quarry 
Length of stop: 45 minutes 

The strata exposed at this quarry belong to the Tymochtee 
dolomite formation, Bass Islands group, Coyagan series, 
Silurian system. The section here totals 43 feet of 
b lue-drab, somewhat argillaceous, bedded dolomite. 
This is the only exposure of the Tymochtee known on 
the Beliefontaine Outlier, but this formation completely 
surrounds the Belief ontaine Outlier,, All the Lucas, 
Columbus, and Ohio rock strata we are seeing today form 
one great outl ier; a mass of younger rock surrounded by 
older rock, in this case Devonian surrounded by Silurian. 

Section of Northwood Stone Company Quarry 
Till dark-brown, clayey to silty, 1 to 10 feet thick. 
Striae on bedrock have direction; S20°W. 

Bass Islands group Tymochtee dojomjrte_ 
The section may be followed from the top downward by 

starting just west of the northeast corner and following 
the east and south walls to the southwest corner. 

£gjst_ X__ 
19.	 Light-gray,dolom ite in layers 8 to 12 inches 

thick, weathiers to light tan . . . . . . . . 5 6 
18.	 Light-blue gray, uneven-textured dolomite 

breaking to irregular beds 2 to 4 inches 
thick „ 2 0 

17. Dark-drab, irregular-textured ledge of dolomite. 1 6 
16. Gray-drab, hor izontal ly banded dolomite . „ 2 0 
15. Shaly dolomite to shale .	 Dark band on wall . . 1 6 
14.	 Drab dolomite in beds 1 to 4 inches thick. 

Weathers l ight gray . . . . . . . . . . . . . . . 4 6 
13.	 Drab dolomite broken to beds 1 to 3 inches 

thick . . . . . . . . . 3 9 
12.	 Brown dolomite broken to beds 2 to 4 inches 

thick 3 0 
11. Gray-drab, laminated dolomite . < , « , a o o o < . o 1 6 
10.	 Brown dolomite broken to uneven beds 2 to 8 

inches thick . . . . . . . . . . . . . . . . . . . 3 9 
9. Brown, firm layer of dolomite . . . . . . . . . . 0 9

8.	 Brown, horizontally laminated dolomite in beds 

1 to 3 inches thick with shaly partings „ „ „ . 1 6 
7. Blue-gray, hor izontal ly banded layer of dolomite 0 9 
6.	 Light-gray dolomite horizontally mottled with 

blue 2 0 
5.	 Dark-bluish gray, uneven-textured dolomite in 

layers 2 to 8 inches thick . . . . . . . . . . . . 1 6 
4.	 Light bluish gray dolomite in beds 4 to 8 inches 

thick and horizontally streaked and spotted 
with blue argillaceous material . . o o . o o  o 2 0 

3.	 Blue-drab dolomite; upper layer banded; lower 
layer appears brecciated with small fragments 
in matrix 1 6 

2.	 Blue-drab, rough textured, somewhat porous 
ledge of dolomite . . . . . . . . . . . . . . . . 1 6 

1. Dark-blue drab, irregular textured dolomite with 
blue	 wavy bands „ . „ . . . . . . . . . . . . . . _4_ _6_ 

43 0 
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Retrace route east	 to Ohio route 638 

62.4	 Turn south (far right) on Ohio route 638. 

6 4 «! Junction with route U. S. 68; continue south of U. S. 

6 8 for six miles. 

64.6	 Inner edge of Methodist Camp moraine. In ravine a 
quarter of a mile west, and just north of the edge 
of the moraine , is an exposure of Columbus limestone 
overlying Lucas dolomite. 

65.4	 Crest of Methodist Camp moraine. Drift here is about 
45 feet thick. 

66.3	 Route crosses the south branch of Cherokee Run which is 
flowing here on Ohio Shale. If followed to the west, 
downstream, for one and a quarter miles, it passes onto 
Columbus limestone and, three-e ighths of a mile farther 
west, onto Lucas dolomite. This illustrates how the 
bedrock relations on the west side of the Belief ontaine 
Outlier are the same as on the east side. Moraines here 
also are mapped by locating the bands of thicker drift 
between areas where bedrock putcrops are common. 

70.4 Bellefontaine. Turn east (left) on route U. S. 33. 

72.7	 Campbell Hill and crest of a moraine. Radar station 
at right is on the highest point in Ohio (15S0/6 feet) 
and is underlain by 150 feet of glacial drift. In 
contrast, the highest point on the eastern part of the 
Outlier (New Jerusalem), with an elevation of 1510/- has 
bedrock practically at the surface. 

73.4	 Note the steep slope which descends more than 200 feet 
in one and a half miles down to the level of the Mad 
River drainage. 

74.3	 Turn south (right) with route U. S. 33. Note how this 
broad valley continues back north into Rush Creek 
drainage and that no perceptible divide exists between 
the Rush Creek and Mad River drainages. This broad 
valley continues south for over a mile, although it 
narrows in this direction. No bedrock is exposed here. 
Abandoned gravel pits in kames may be seen across the 
valley. 

75.8	 Note how the valley has now narrowed considerably. For 
the next half mile it is very narrow, with exposures of 
bedrock on either slope, and the Ohio-Columbus contact 
at the level of the stream. At one time (pre-W isconsin ?), 
a col apparently existed just east of Mt. Miserable between 
drainage north to Rush Creek and south to the Mad River. 
When Rush Creek was blocked by ice, the ponded waters 
broke over the col and, escaping to the Mad River, cut 
this narrow valley down to the top of the Columbus limestone. 



76.3	 Slow. At south end of narrows, where stream comes 
down to Hadley Bottom valley, the Columbus 
limestone forms a falls beneath the bridge of the 
road from the east. These falls are visible only by 
looking back after the bridge has been passed. 

76.8	 Exposure of Columbus limestone to west is near top of 
the formation. The higher slope to Mt. Miserable is 
Ohio Shale overlain by glacial drift. 

The dragline gravel pit to the east is located in Mad 
River valley train gravels. The Mad River valley 
train heads to the northeast, at the east end of Hadley 
Bottom and Marmon Valley, and extends southward 
beyond Logan County, to form the broad flat bottom land 
of the Mad River valley (as for example west of Urbana, 
Champaign County). 

77.4	 At second traffic light in Zanesfield, continue south, 
leaving route U. S. 33, which turns east (left) up 
Marmon Valley. Route follows the smooth broad Mad 
River valley train for the next three miles. At places 
two levels of valley train may be seen. 

77.6 Stop sign. Turn left. 

78.8	 Note high level terraces at edge of upland to east across 
Mad River valley. 

80.0	 Turn east (left) across the Mad River and immediately turn 
south (right) along the east valley wall. 

80.7	 Note high level te r race , 90 feet above the Mad River 
valley train across the valley to the west. The gravel 
of this terrace is covered by about 20 feet of t i l l . 
Locally a red zone, suggesting a buried soil, is found 
at the contact of the terrace gravel and the t i l l . This 
terrace is also visible ahead, on the east of the Mad River 
valley, where the t i l l cover is lacking. Remnants of an 
even higher terrace lie above the highway to the east. 
Small abandoned gravel pits in these deposits may be seen 
east of the roa d. 

81.5	 Cross road intersection. 

81.7 Ascend slope	 to high level terrace. 

81.9	 STOPTg Mad River Valley Terraces 

Length of stop: 15 minutes 

Three different terrace levels are visible from this spot. 
The highest is only a narrow bench of kame terrace 
against the hillside to the east. A gr'avel pit visible to 
the northeast in this terrace shows washed material only. 
The next lower level is the outwash plain on which we are 



12 

standing. This is the most extensive remnant of this 
surface in Logan County, but broader areas of it exist 
in Champaign County to the south, where Dr. R. P. 
Goldthwait has named i t . the Kennard outwash. This 
is the level which to the west, has t i l l lying on the gravel, 
implying a readvance of the i,ce after its formation, and 
which is separated from that ti l l by what is probably a 
buried soil. The lowest level.js that of the Mad River valley 
train in the valley tjottom. Actually this includes two 
levels, both of which appear to be on outwash gravels. In 
addition, alluvium is present along the modern course of 
the Mad River. 

Continue on to the	 south. 

82.1	 Continue south at intersection on Kennard outwash terrace. 
Where route descends from the terrace f.o the Mad River 
valley train le vel in Macochee Creek valley, gravel pits 
in the outwash may be observed on the west (right). 

82.7	 Continue south across Macochee Valley on the Mad River valley 
train, which is here represented by both levels, the house 
near the bridge being on the higher valley train level. The 
terrace to the south and east is part of the Kennard outwash. 

83.4	 Turn west (left), down Mad River valley train. Note abandoned 
gravel pits in Kennard outwash to the north. 

84.3	 Turn south (left). On the right at the intersection is one of 
the Piatt "cast les." 

84.7	 STOP_Vj Piatt Quarry 

Turn left into Piatt estate and follow leader along a circular 
drive around the house so that cars will be headed out 
ready to leave. Park close. 

The Lucas dolomite is known to be present at 8 places on the 
Belief ontaine Outlier and this locality, with 26 feet, has the 
greatest exposed thickness. These 8 exposures are located 
around the border of the Outlier so as to make it quite 
certain that a band of Lucas dolomite completely surrounds 
the Outlier. 



Secti on at Piatt (guarry 

Feet 
Columbus limestone 

6. Gray fossiliferous, greatly weathered 
limestone 1 

Lucas dolo mite contact at 1170 A.T. 
5. Firm, compact slightly banded, 

fossiliferous dolomite 1.5 
4. Gray, thick bedded, slightly banded 

dolomite 5 
3. Gray, massive dolomite in one great ledge.. 12 
2. Gray, massive, compact, banded dolomite ,, . 2.5 
1. Brown, massive, banded dolomite 4 

Field trip disbands here. As an aid in location on 
an Ohio road map, the intersection at mileage 
84,3, is the intersection of two Ohio routes, 275 
and 287. 

DRIVE CAREFULLY AND ARRIVE HOME SAFELY 

Printed through the courtesy of the Ohio Division of Geological Survey 
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