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DRAINAGE MODIFICATIONS IN SOUTHEASTERN OHIO AND
ADJACENT PARTS OF WEST VIRGINIA AND KENTUCKY.

\

By W. G. Tieur.

INTRODUCTION.

The ficld work upon which this paper is based was carvied on intermittently for
several years. During the season of 1899 the work in Washington County, Ohio,
was conducted under the direction of the Ohio State Academy of Science, the
expenses being covered by a grant from the Emerson McMillin special research
fund. The field work of the season of 1900 was donc under the divection of Dr. T. C.
Chamberlin, chicf of the Division of Pleistocene Geology of the United States
Geological Survey, and to him the author is greatly indcbted for many valuable
suggestions in relation to the work, and for an extended correspondence concerning
the interpretations, during the preparation of this report. »

~ The study of this particular region was the natural result of earlter studies of
drainage modifications in Ohio, in the region more nearly adjacent to the glaciated
area. Until a few years ago but very little systematic study of the drainage features
of Ohio had been made. It is not intended at present to make a complete review of
the early literature, but to refer only to such portions of it as bear directly on the
problem in hand. On-account of the lack of good maps of Ohio it has not been
possible to muke the maps which accompany this paper as accurate as might be
desired. They have heen constructed from various published maps and from per-
sonal observations in the field; and, while they are not strictly accurate, it is hoped
that they will set forth the facts with reference to the drainage modifications with
suflicient clearness to énable anyone to follow the features in the field, or to serve
for purposes of corrclation. The map of Flatwoods and Teays valleys has been
constructed from four topographic sheets of the United States Geological Survey—
Ironton, Kenova, Huntington, and Charleston. The author is under obligations
to Mr. H. M. Wilson, geographer of the Survey, for data furnished from the
unpublished map of the Kenova quadrangle. The photographs illustrating the

report were all taken by the author.
‘ 7



8 DRAINAGE MODIFICATIONS IN SOUTHEASTERN OHIO,

The special reason for undertaking the study of this particular region and for
the importance attached to the correlations is that it occupies an intermediate posi-
tion between the Pennsylvania regions on the east, which include the Upper Ohio
Basin, where the drainage modifications have been so suggestively studied by
Messrs. Chanece, Stevenson, Lesley, Wright, Lewis, White, Spencer, Foshay, Hill,
Chamberlin, Leverett, and others, and on which an exeellent report has been pitb-
lished by Dr. T. C. Chamberlin and Mr. Frank Leverett;® the regions of central
Ohio, including the Lower Scioto Basin, on which reports have been published by
the author? and also by Mr. Leverett;¢ and the regions farther to the west. These
" relations are shown on the map, Pl 1. ,

That the changes in the drainage within the region have been numerous was noted
many times by the earlier geologists, but in all cases these changes have heen consid-
ered merely as slight modifieations of or deflections from the present lines, and but
little attempt has been made to portray completely the drainage systems as they
. existed before the streams had their present conrses. Within the glaciated area the
drainage changes have been more extensively studied, and the eauses of the modifica-
tions and deflections have been carefully worked out, with the result that the theory
that the ice was a potent factor in producing such modifications in the regions over
which it passed has been thoroughly established; but no explanation of the nunierous
changes in drainage that have been noted within this region, whieh lies entirely beyond
the limits of the glacial invasion, has yet received general acceptance. The well-
recognized factors which operate to produce drainage modifications under normal
conditions of erosion have seemed insufficient to account for the phenomena here
observed. It was with the hope of completing correlations of the various modifica-
tions and of determining the factors whicn were operative in produeing them that
these studies were undertaken.

At a very early stage in the work it became evident that phenomena of consider-
able magnitude had to be eonsidered. Some of the old drainage channels were so
sitnated that it was eertain that the present lines are not merely deflections from them,
but that they represented parts of a system of drainage which seemed to be very
imperfectly related to the present system. It therefore became necessary to carry the
work of colleeting the data and tracing the old lines to such an extent that it was possi-
ble to map the old system. This work has now been carried so far, it is believed, that
most of the important divisions of the old systems have been ecarefully determined.
Later it may be found that in some minor details the work needs revision, and it is
expeeted that subsequent work in the field will bring to light many new cases of modi-

a Am. Jour, Sci., Vol. XTVII, 1894, p. 247,
b Bull, Seci. Lab. Denison Univ,, Yol. IX, pt. 2, pp. 22-32.
¢1bid., pp. 18-21.
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fication which have not yet been discovered, but it is thought that these will not
interfere in any way with the general correlations which have been deduced from the
data already in hand. '

On account of the lack of a topographic survey of Ohio, it has often been difficult
to obtain satisfactory bench marks on which to base c:alcula,tions of altitude. The
bench marks.of the railroads and of the United States Geological Survey have been
utilized as far as possible. The data based on aneroid readings have been as
~ carefully corrected as the emergencies of the case would permit. The exact eleva-
tions of the old valley floors and gradation plains are usually determined with consid-
erable difficulty, as these arc often remote from any well-established datum line.
Until the topographic survey of the State is accomplished it will not be pObS]b]e to
present such data except in very general terms.

In determining the exact altitudes of points uscd as bench marks during the
field work, use has been made of all available sources of information. The McFar-
lane Geological Railroad Guide, United States Geological Survey Bulletin No. 160, |
by Gannett, the river and canal surveys, the pﬁbl_ished reports of bench marks estab-
lished by the United States Geological Survey, the State and private surveys, and
railroad surveys have all been used. It has often happened that careful study of
these various sourccs of information has shown the elevation of a desired station to
be very doubtful. Insome cascs as many as five different figures are given by appar-
ently equally good.authority for the same station. In many cases the author has, by
a carefully executed system of aneroid readings, been able to discriminate and deter-
mine the elevation most probably nearest the true ome. In other cases, where the
discrepancies were developed in the study, after the field work, and when cxperi-
mental determination, even of a crude character, was impossible, various factors have
- been considered in determining the figure to be employed. '

Through the kindness of the chief engineers of several of the railroads which
traverse the region the following corrected list of elevations is offered. In view of the
numerous discrepancies existing, the author does not consider it possible to state
elevations in very exact terms; yet the great importance of being able to do this is
recognized, since the determination of the grades of many of the .valley floors is
most essential, and the difficulty involved is most manifest when the grades are very
low (only a few inches per mile) and the distance between stations is not very great.
For these reasons, in the determination of grades, basc lincs as long as possible have
been employed, and the elevations of stations have been taken with as much accuracy
as possible. It is belicved, however. that the altitudes given represent approximatcly
the correct elevations of the old gradation plains, valley floors, benches, terraces, etc.
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Elecations of stations on the Baltimore and Ohio Southwestern Railyoad.

~

'Flevation

Station, in feet, Station. Eilgwggt('nll Station. Eill?;ggto“
. A - - ‘I
Chillicothe ._.......... 629.5 | Hamden._......._.... 713.5 || Guysville._........... 617.5
Sehooley - - onvoeeeen . 664.5 | McArthur Junction -..| 744.5 || Stewart ... ... ... 615. 5
Vigo oot 634.5 || Vinton ..__......_ ... 738.5 || Frost. ... ... __..._... 607.5
- West Junction _.._.._.. 607.5 || Zalaski _........... ... 713.5 1| Coolville ... _..._.... 627.5
Ray oo 618.5 || Hope Furnace ........ 702.5 || Torch ... .. __..__.. 718.5
Byers Junction._....... 644.5 | Moonville .. .._.__._.. 712.5 || Little ITocking. _.__... 630.5
Byer ...ooeoiiien .. i 648.5 || Marshfield............ 816. 5 | Belpre . .............. 634. 5
Richland ... ........... 701.5 || Athens. ... .......... 646.5 | Parkersburg __. ... ... 642.5
Saummitb. ..o ... 778.5 || Canaanville.. .. ....__. 628. 5
Elevations of stations on the Cincinnati, Hamilton and Dayton Ratlway.
- | stevation]| - o " .
Station. 'Eilﬁ‘f’;‘e‘,?“% Station. Flevation; Station. e faen
_ e | i
) | |
Chillicotle ... .. _..... 652. 2 | Tronton Junction..._... 775.6 | Summit Point......... 758
Rupels .. ... ......... 650.2 § Wellston ............. 734.5 [ Gallia ... ... ... 701
Richmondale .......... 617.3 || Berlin...._........... 757.2 | No.1 Tunnel ._....._. 886. 8
West Junction .. _...... 617.3 i Lowest Point ... ... .. 703 L No.3 Tunnel .___..... 850
Byers Junction ... _. 669.2 || Rocky Hill ........... 760 Dean. .. .. .. ....._. 677
Coalton ... ... ... 710 Madison Furnace ... . 728 I
Glenroy .- ceceeeieaana. 741.7 || Cackley Swamps ... .. 718 i
Elevations of stations on the Toledo and Ohio Central Railway.
[ . T .
 Station, Blevation Station. Ejevation Station. Elcvation
Palos..cccrvemacnaa.... 698.8 || Hebbardsville .._..._. 679.9 || Langsville . ... _..__.__. 579.9
Millfield............... 674.2 || Albany._ ... ....... 746.2 || Rutland ....._._._.._. 573.7
Chauncey ............. 657.7 || Carpenter ... .__..... 628.3 || Middleport ..._....... 570.9
Armitage . ... ... ... 653.8 | Dyesville ... .._._. 610.4 '
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Elevations of stations on the Hocking Valléy Railway.

11

Station. Eilgvfsézign Station. Eilﬁ‘}%gg n Station. Eilﬁ‘}géit‘_j"
Togan..........._..... 728 || Bairds Summit........ 796 || Mills. .. ............. 564
Fivemile Run.......... 708 || Radeliff ... ... ... 645 || Gallipolis._........... 561
Summit ... 893 || Tlawk ........_....... 639 || Flood "84 .. ........... 571
Starr ...l 775 || Minerton....._... - 627 || Addison ... ... ... 570
Swan. ... 760 |l Niles.. ... ... ..... 696 || Cheshire ... ... .... 568
Summit co...o.o.... 801 || Ewington......_...... 677 | Flood "84 ............. 576
Creola.... ... ... ... 729 || Vinton ... ___l_.. 606 || Middleport ._......... 564
Summit ... o oLol. =55 | € (311 727 || Pomeroy ... .......... 565
Flk Fork .. ..c.coo... 713 || Porter6 ... ... _..._. 698 || Flood "84 .. ... _....... 578
McArthur ... . . .. 730 | Barren Creek ._._..... 662 || Low Water ........... 571
McArthnr Junction. ... 738 Evergreén ............ 690 ‘ '
Sunnnit ..o ..oo..ooos 791 || Kerr oo L. ... 591

Elevations of stations on the Detroit Southern Railroad.
. - !

Station. Eilﬁ‘géggn Station. l%f‘%ggt?nl Station. E%g\'&tégn
Waverly..ovoooaaaaat 594.3 || Jackson ..........ooLL 653.1 } Cornelia..... .. ..._.. 865. 5
GHVEN « o oe e '656.3 | Summit ... 686.4 | Denver............... 838. 7
Rebbing.eoiveaoaoaa... 669.6 || Coaltonr .._.....__.... 682.1 || County Line.._....... 779.1
Beaver ................ 668.6 || Glenroy ... ... ..... 708.4 || Hills ... ... ... ....... 652.5
Whitmans............. 699.3 || Wellston ___...__..._. 629.3 || Greggs Hill..._....... 673. 4
Cove vvmme e e 699.8 || Hawk ................ 759, 4
Simosong ..o ccvneanoo. 670.4 || Lincoln-_________..... 788.6

LOCATION OF THE AREA.

The region under consideration embraces a large section of southeastern Ohio,
parts of West Virginia and Kentucky, and the southeastward extension of the Ka-

nawha-New River into Virginia and North Carolina.
drained by the Ohio River and its tributaries between New Martinsville, W. Va.,

and Manchester, Ohio.

It includes all the territory

Before the present drainage was developed this region constituted a basin which

was drained northward through the Scioto River.

From the east side of Scioto

River, a little above Chillicothe, the bounding watershed passed through eastern Ross
County, into Hocking County, where it crossed the present North Fork of Salt Creek
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a few miles above Eagle Mills; thence, passing somewhat northward around the head-
waters of Raccoon Creek, it crossed the present Hocking River a few miles above
Nelsonville; thence, taking a northerly direction around the headwaters of Monday
and Sunday creeks, it crossed the Muskingum near the north line of Morgan County. .
It then .passed eastward in' a rather tortuous line through northern Noble Connty
between the waters of Duck Creek and Wills Creek; thence thrbugh Monroe County
between the waters of Cranes Nest Fork of the Muskingum River and Sunfish Creek,
crossing the Ohio River a little below New Martinsville, W. Va.; thence in a rather
~direet southeast line-across West Virginia to the State line near Monterey; thence
southwesterly along the State line between West Virginia and Virginia to within afew
miles of the point where New River erosses the State line. From here it turned
again toward the southeast, passing between the headwaters of the James, Roanoke,
and New rivers to the Blue Ridge mountain range; thence, passing along this mount-
aint range toward the southwest, it crossed the Virginia-North Carolina line, passed
around the headwaters of New River; and again crossed the Virginia-North Carolina
line. From there it crossed, in an almost direct northwest direction, the lower por-
tion of Virginia, separating the waters of the Big Sandy from those of the Cumber-
land, Kentucky, and Licking. Continuing in this general direction, bearing slightly
more to the north between the headwaters of the Little Sandy, Tygarts Creek, and
Kinniconick and the waters of the Licking, it again crossed the Ohio a few miles
above Manchester, crossing the lower waters of Ohio Brush Creek a few miles above
its mouth; thence it passed in a northerly direction, between the western tributaries
of the Scioto, to the waters of Brush Creek, and reached the Seioto again in the
vicinity of Chillicothe. In general the area ineluded in the watershed had the shape
of a somewhat irregular ellipse, with its long axis in a northwest-southeast direction,
one end lying near Chillicothe on the Scioto and the other high up on the eastern
plateau. ' ' ' |

The most noteworthy modifications of drainage are found in Washington, Mor- -
gan, Athens, Fairfield, Hocking, Vinton, Ross, Meigs, Gal]ia, Jackson, Pike, Scioto,
Adams, and Lawrence counties, Ohio; Pleasants, Wood, Jackson, Mason, Putnam,
Kanawha, Cabell, and Wayne counties, W. Va.; and Boyd, Greenup, and Lewis coun-
ties, Ky. ' This entire region lies outside the glacial boundary except a small portion
of Fairfield and Ross counties (Pl. I). The basins of the Muskin gum above the
north line of Morgan County, of the Hocking above Logan, and of the Scioto above
Chillicothe do not properly belong within the region and will be discussed only in
their relation to it. :
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PRESENT DRATNAGE AND I'l‘S RELATION. TO ADJACENT DRAINAGE.

THROUGH- FLOWING STREAMS.

The streams which drain this arca may be divided into two classes. The first
arc the through-flowing streams, which derive their water supply from outside the
region and are but little affected by the precipitation within it. To this class belong
the Ohio, Muskingum, and Secioto, and, to a much less extent, the Hocking.

The Ohio enters the area on its northeastern side a little helow New Martinsville
and passes in a genéral southwesterly direction to near Huntington, where its general
course becomes northwesterly, which it follows to Seiotoville, when it again flows
to the southwest as far as Vanceburg; here it turns again to the nor thwest passing
cut of the area a little above Manchester.

The Muskingum enters the area-at the north line- of Morgan County and passes
in a general southe‘lsteﬂv direction, but with a very crooked course, to the Ohio at
Marictta. o _

. The Hocking flows into the area a few miles above Nelsonville and passes in a
general southeasterly dircetion to the Ohio River at Hockingport. Its larger tribu-
taries, Monday Creek, Sunday Creek, and Federal Creek, lie within the basin.

The Scioto enters from the north at Chillicothe and passes almost direetly south
to the Ohio at Portsmouth. -

The relation of these through-flowing streams to the normal drainage of the
area forms a most interesting problem, the solution of which is attempted in the
present discussion.

INDIGENOUS STREAMS.

The second class may be called the indigenous strcams, as they are probably
conscquential and lie wholly within the bounding watershed of the basin-like area.
These may be mentioned in their order, passing from New Martinsville down the
Ohio, which river is, of course, the present major drainage line.

The first considerable stream is Middle Island Creek, which is on the south side
of the Ohio and empties into the latter near St. Marys. . Its headwaters are well
up on the plateau against the side of the Monongahela Basin. Its general course is
northwest, somewhat parallel to the old divide, to Middlebourne, in Tyler County;
here it turns to the west and flows into the Ohio, making a very acute angle.

On the north side of the Ohio is the Little Muskingum Rivér, which corresponds
in a general way, in its relation to the Ohio, to Middle Island Creek on the south
stde. Its principal headwater tributaries are in Monroe County; they flow in a gen-
eral southeasterly direction, turning almost squarely to the southwest when they meet
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the axis of the basin. The c]oso parallelism of the Little 1 ’\/Iubkmgum River with the
neighboring section of the Ohio i3 noteworthy.

A little helow the mouth.of the Little Muskingum, Duck Creek enters the Ohio
after traversing Noble and Washington counties. The lower course of Dueck Creek
is somewhat parallel to and very near the lower section of the Muskingum, and its
relations to the latter stream are abnormal and very interesting. '

Below the mouth of the Muskingum the next important tribu.ary of the Ohio is
the Little Kanawha. Its hcadwaters extend out upon the Allegheny Plateaun, even
to the south of those of the Monongahela Basin, and are intimately associated with
the headwaters of Elk River and Gauley River, as shown by Mur. Camipbell, and
referred to in his article on drainage modifications® and elsewhere. The general
course of the Little Kanawha with its associated tributary is toward the northwest,
entering the Ohio at Parkershurg.

At Little Hoeking the Little Hocking River enters the Ohio on the north side.
Its basin includes a large portion of western Washington County and is divided into
two rather separate sections, one drained by the east branch, which heads within a
few miles of Marietta and runs remarkably parallel to the Ohio for many iles, the
other drained by the Little Hocking proper.

Below the Hocking, in the southern part of Athens County and in Meigs County,
lies the basin of Shade River, which is divided into three s
and western. The headwaters of the eastern and nnddle sections extend to within a

very short distance of the valley of the Hocking below Athens, and might suggest a
migration of the divide toward the larger stream, but other considerations, to he
brought out later, are opposed to this view. The abnormal relations between the
streams in the lower section of this basin and the Ohio are noteworthy.

The tribntaries of the Ohio on the southern side between Parkersburg and the
Kanawha River are all small, and rarely drain more than a siall part of a single
county.

At Middleport, a few miles below Pomeroy, I.eading Creek enters the Ohio on
the north side. This stream heads. i the flat lands of southern Athens County, in the
vicinity of Atbany, and flows in a general southerly and southeasterly direction.
1ts features present many abnormalities, to be mentioned later.

South of the basin of Leading Creek lies the soniewhat smaller basin of Cam-
paign Creck. This stream rises in southwestern Meigs County, and flows iu a general
southeasterty direction, entering the Ohio at Cheshire, some distance above Point
. Pleasant. '

At Point Pleasant the Kanawha comes into the Ohio on the south side. The
upper section of the Kanawha is kuown under the name of New River, and its head-

aJour. treol., Vol. LV, 18496, pp. 669-670.

~



‘PRESENT DRAINAGE. 15

waters may be said to he-almost ou the Atlantic slope, for they lie well on the south-
eastern side of the Blue Ridge Mountains in North Carolina. Its course is northeast
to the vicinity of Christianshurg, where it turns to the northwest, and retains this
general direction to the Ohio. Some of the peculiarities of this interesting river
will be more fully discussed later. It may here be stated that it is the axial stream
in this basin-like area, that it is antecedent to the Appalachian elevation, and that its
lower tributaries are consequential. The deflection of the lower section of the
Kanawha from Teays Valley, below St. Alhans, to 1ts present position forms one of
the early recognized and important changes in the area.

Some distance below Gallipolis the Ohio receives an important tributary, Rac-
coon Creek. The headwaters of Raccoon Creek are in southern Hocking County,
and some of its branches approach very near to the valley of the Hocking. .Its hasin
is Tong and slender, intercalated as it were between the valleys of the Hocking and
the Scioto, and covering a considerable section of southeastern Ohto. The stream
itself is very tortnons, and its abnormalities are very murked. In certain sections of
its course many of its smaller tributaries are flowing in a reversed direction to that
of the stream, and meet it at-high angles. }

A stream of somewhat similar character and peculiarities is Symmes Creek,
which rises in southern Jackson County and flows through Gallia and Lawrence
counties to the Ohio River opposite Huntington. Though a smaller basin than that
of Raccoon Creek, it is of very similar form, and the abnormalities in its drainage
are fully as marked.

At Guyandot, on the West Virginia side, the Guyandot River enters the Ohio.
The lower course of the Guyandot lies within Teays Valley. At the point where it
enters the valley it receives Mud River as a tributary. The latter also occupics a
portion of Teays Valley west of Milton. South of Teays Valley the Guyandot and
Mud rivers occupy nearly parallel hasins, and with Coal River and Twelvepole Creek
drain most of the territory between the Kanawha and the Big Sandy.

The Big Sandy enters the Ohio at Catlettshurg. Its headwaters-lie well up on
the plateau and ave opposed by the headwaters of tae Cumberland. Its generm
direction is toward the north, bearing somewhat to the west. The normal relation
which the Big Sandy, Guyandot, and Coal rivers bear to the Kanawha as the axis of
the basin is to be noted. This is also truc of tne Little Sandy and Tygarts Creek,
which lie directly to the west of the Big Sandy Basin, although these latter are
smaller streams and their general direction is more toward the northeast, with their
headwaters extending toward those of the Licking River of Kentucky.

On the north side of the Ohio, a little above Wheelershurg, Piue Creek enters
the Ohio. It drains the eastern part of Lawrence County and the western part of
Scioto County; its headwaters are in Jackson County. It flows for many miles almost
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directly south, and then turns to'the northwest, running at a very acute angle with
the Ohio until it meets it. Its abnormal direction is very striking. At Sciotoville
the Little Scioto River comes in on the north side also. -This stream is made up of
several branches which are Vely 1rreo~ula1 ly disposed. Its general direction is toward
the south. ‘ |

Below the Scioto, and within the area, the principal stream on the south side
is Kinniconick River. This, with Salt Creek, drains the principal portion of Lewis
County, Ky. Their headwaters are opposed by those of the Licking River, and their
general direction of flow is toward the northeast, and opposite to that of the Ohio,
which they meet at very sharp angles.

The other smaller streams to be noted are those tributary to the Muskingum in its
lower section, which are Meigs Creek and Olive Creek on the north side and Wolf
Creek on the south side. The latter is of special interest. Rising in ‘northwestern
Morgan County, it runs parallel to the Muskingum in a general southeasterly direction
to the northwest corner of Washington County, where it turns abruptly to the north-

.east, still nearly parallel to the Muskingum, and enters the Muskingum at Beverly.
The south branch of Wolf Creek rises near the mouth of the Muskingum, a little west
of Marietta, and flows roughly parallel to the Muskingum, but in an exactly opposite
direction, that is, to the northwest, and joins the main stream only a mile or so above
Beverly. The peculiarities of this relation are at once very striking and suggestive
of important modifications.

The larger tributaries of the Hocking, within the area, are ‘\/Ionday Creek,
which rises in southem Perry County and flows southward through the eastern
section of Hocking County and enters the Hocking a little below Nelsonville; and
Sunday Creek, which heads in a number of branches in southern Perry County
and western Morgan County, flows toward the south, and enters the Hocking near
Chauncey.

The only considerable tributary on the south side of the Hookmg is Margaret
Creek, which rises in the flat lands around Albany in southwestern Athens County
and flows northward to join the Hocking at the grcat loop near Athens. Its direc-
tion of flow is almost exactly opposite to that of the larger stream.

The basin of Federal Creek lies north of the Hocking, below Athens, and its
drainage is extremely interesting, as the axial stream is almost in the form of a
circle, and its tributaries are arranged largely radially, on the northern side. It
enters the Hocking a few miles below Guysville.

~ In the basin of Raccoon Creek we note two tributaries on the west side. The
smaller is the Elk Fork, which drains the central portion of Vinton County and
flows in a general southeast direction, joining the stream a little above Radcliff; the
othef is the Little Raccoon, which rises in southern Vinton County and flows through
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the northeast corner of Jackson County to join the larger stream a little below
Vinton in Gallia County. '

A tributary to the Scioto on the west side is Scioto Brush Creek, which rises
in numerous branches in eastern Adams County and flows almost directly east to the
Scioto. Some of its southernmost headwaters risc within 2 or 8 miles of the Ohio
River and flow in a northerly direction, making a circuit of more than 30 miles
hefore they join the main stream. North of the basin of Scioto Brush Creek is the
Sunfish Creek Basin, which includes the western part of Pike County, and north of
this the Paint Creek Basin, which opens into the Scioto at Chillicothe.

The adjacent drainage is extremely varied in its direction and general relations.
To the north is the upper section of the Scioto, Hocking, and Muskingum basins,
which furnish the Water supply for these through-flowing streams. To the northeast
lies the upper basin of the Ohio, including the Beaver, Allegheny, and Monongahela
basins, which supply the water for the through-flowing Ohio. To the east lies the
Shenandoah, which touches the basin at the headwaters of the Grreenbrier; and the
headwaters of the James, which are also opposed to those of the Greenbrier, and.
reach very close to New River itself in the Great Valley. To the southeast lies the
basin of the Roanoke, whose headwaters flow from the southeastern side of the Blue
Ridge Mountains, and are opposed to many of the tributaries of the upper section of
New River. Near the extreme headwaters of New River its smaller tributaries are
opposed by the waters of Yadkin'and Catawba rivers, tributaries of the Great Pedee
and Santee. To the southwest several of the headwater streams of the Tennessee
" reach in against the divide adjacent to the upper section of New River. To the west
the Kentucky and Licking river basins form the bordering areas, and to the north-
west lies the smaller drainage basin of Ohio Brush Creek. ‘

It thus appears that surrounding the area discussed and that drained by the
through-flowing streams the water passes northward to the lake system, eastward to
the Susquebanna and Potomac systems, southward to the Atlantic slope system, and
westward to the Mississippi system.

. PRE-GLACIAL DRAINAGE OF ADJACENT REGIONS.

From the extensive studies carried on in western Pennsylvania by many authors
it appears practically demonstrated that the Upper Ohio Basin suffered many changes
in the arrangement of its drainage lines in connection with the advance and recession
of the ice during the various stages of the Glacial epoch. A summary and review of
this work has been given by Dr. T. C. Chamberlin and Frank Leverett,® in which
may be found a somewhat complete reference to the literature on the subject. -The

a Am. Jour. Sci., 3d series, Vol. XLVII, 1894, pp. 247-283.
9653—No. 13—03 2
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general conclusions arrived at by these authors are that the Upper Ohio Basin was
divided inte three distinct sections in pre-Glacial times, as shown on th¢ map (PL I).
These are the old Upper Allegheny, the Middle A]leghény, and the Lower Allegheny
basins. The latter is included in the area under consideration. It is shown that this
Lower Allegheny system included Monongahela, Youghiogheny, Conemaugh, and
Cilarion rivers as its headwater streams, and that its lower portion, which is here
termed the Pittsburg River, extended northward along the line of the reversed
Beaver and through Grand River into the Lake Erie Basin. A tributary of this .
basin on the western side is called Old Upper Ohio River. Its headwaters included
those of Fishing Creek, which is now tributary to the present Ohio at New Martins-
ville, and from New Martinsville the general course of this stream was along that of
the present Ohio reversed to the mouth of the Beaver.

Four hypotheses are offered in interpretation of the data. In all of them it is
assumed, as supported by the facts, that the modifications which deflected all the
water of the Upper Ohio Basin over the divide at New Martinsville into the region
under discussion were inaugurated at or previous to the time of the very earliest ice
invasion. ' '

The pre-Glacial drainage directly to the north of the basin has been the subject
of study for many years by the author, and his conclusions have been published
chiefly in the Bulletin of the Scientific Laboratories of Denison University. He has
discussed @ the drainage modifications in the upper section of the Muskingum Basin,
and shown that the pre-Glacial course of the Tuscarawas, instead of being south
from Dresden, was toward the southwest, through an old abandoned valley, to
Newark, in Licking County, and thence toward the south and southwest to the Scioto
Basin somewhere in the vicinity of Lockbourne, south of Columbus, in Franklin
County;‘ The general features of this course are shown on Pl I, and the lower
section of this old river is shown on Pl. XVI, in the upper left-hand portion. One
of the tributaries of this pre-Gzlacial stream, for which the naine Newark River is
suggested, had its headwaters near Bluerock, on the north line of Morgan County,
and flowed thence northward to the main river, receiving a considerable tributary—
the Moxahala River—at Zanesville.

Another minor tributary to the Newark River has been described by Mr. J. H.
Davis,” who shows that the West Fork of Jonathan Creek is a composite stream, and
that the portion west of the cast line of Perry County originally flowed westward, in
pre-Glacial times, to join the Newark River somewhere in the vicinity of the old
Licking reservoir. Another somewhat larger tributary of the Newark River, which
is also contiguous to the arca under discussion, has been described by the author,’
who has shown that the upper waters of the Hocking have been greatly modified

@ Bull. Sci. Lab. Denison Univ., VoL VIII, pt. 2, pp. 47-50. bIdem, Vol, XI, pp. 165-173. ¢Idem, Vol iX.
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and reversed; that the East Fork of Rush Creek, which hecads near New Lexington,
in Perry County, flowed almost directly westward past Bremen to Lancaster, where
it received the waters of the upper Hocking, reversed, from a little above Nelson-
ville, and together the two streams discharged toward the northwest mto the
Newark River, somewhere in northern Perry County. These relations are expressed
on the map (P1. T).

. It has recently been shown by some brief ficld studies that the headwaters of
Clear Creek in southern Fairfield County were also tributary to this old line.

To the southwest of the Lancaster River Basin was a small basin drained by a
stream for which the name Adelphi Creek is suggested. Its general rclations are
shown on PL. XVI. This stream drained the western half of Hocking County. It
is now a part of the basin of the North Fork of Salt Creek. The present valley
of Salt Creek at Adelphi is about a mile wide and is very much obstructed with
heavy glacial deposits. '

A view from the cemetery hill at Adelphi. toward the northwest and north
shows the broad expanse of the overwash apron from the strong morainic
ridge of one of the later ice invasions.” While the deposits of till in the unmediate
valley at Adelphi seem to be of much earlier date than the morainic ridge which lies
some distance northwest, the headwater streams of Salt Creek above Adelphi are
all distributed over the overwash apron and the morainic ridges of the more
recent glacial deposits. The broad valley formed between the moraine and the
Carboniferous hills s deseribed by G. Frederick Wright in his writings on the
terminal moraine through Ohio. | .

To the southwest extends a long range of Carboniferous hills, over which is a
more or less irregular veneering of glacial till; but it is evident that these hills offered
effective resistance to the southward movement of the ice, which was not able to-sur
mount them to any large extent.

To the east the view extends into the mouth of the valiey of Laurel Creek, which
is a rather broad valley bounded by rock walls having very mature contours. The
direction of the valley is opposed to that of the present Salt Creek Valley, but nor-
mal to the restored drainage.

To the southeast the view is down the valley of Salt Creek, but the features of
the valley indicate clearly that the view in that dircetion is up the stream which was
instrumental in shaping the valley, for the valley diminishes in width gradually in
this direction and resembles very elosely the view which is obtained in looking up
the Laurel Creek  Valley, except that the former is somewhat larger. The till
which blocks the valley at Adelphi is accumulated in hillocks rising about 125 feet
above the present stream, and it appears as if these deposits had at one time formed
a complete barrier across the mouth of the valley, but had more recently been cut
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through by the action of the stream. The till, where exposed, is of a light-yellow
color and is weathered very deeply, in some places as much as 6 or 8 feet, and
contains stones which are very much decayed even when obtained from several feet
below the surface. Some sections of the till are bowldery, containing stones of
granite, syenite, diorite, and limestone, ranging up to 3 or 4 feet in diameter. Below
the weathered zone of yellow tili is a light-blue till of undetermined thickness. Many
of the contained stones are beautifully striated. In a few places the till shows some
stratification, as though it might have been deposited in connection with a body of
water. ' ‘

Passing down the present stream, or up the old valley, as it were, there appear
to be two systems of terraces; an upper set, which corresponds in a general way to
the elevation of the till deposits that block the vailey at Adelphi and that slope some-
what rapidly as they pass down the stream; and a second set, which lies at a much
lower level and which appears to pass westward beyond the obstructions that block
the valley and to be associated with the overwash apron of the outer moraine. These
two sets of terraces differ also materially in their structure. The upper terrace is
made up largely of very heterogeneous material, in most cases showing considerable
water action in the process of its deposition, but in others resembling closely a typical’-
till. These terraces are much more irregular and heterogeneous in structure, and
are composed of coarser matcrial, next to the morainic deposits in the mouth of
the valley, and increase in the fineness of the materials and in the amount of stratifi-
cation as the distance from the till hills increases. A section about a mile from
Adelphi shows, in the upper part, a weathered zonc of about 6 feet of finely stratified
silt; below this the material is somewhat coarser for about a foot; then comes a large
lenticular mass of very coarse material about 4 feet in maximum thickness, embedded
in a 15- or 20-foot bed of very fine sand; below this is a very regular belt of well-
washed gravel about 2 feet thick; and below that about 20 feet of very coarse
materials, showing very little stratification and vet evidently waterlaid. Scattered
somewhat irregularly through the whole deposit—peppered in, as it were—are
‘numerous stones and bowlders, a few as much as 8 feet in diamcter. Some sections
a little farther down the valley showed a deposit of 80 or 40 feet, composed almost
entirely of very fine silt. At Haynes the valley is less than three-quarters of a mile
in width, and the upper terrace deposits in this vicinity are composed entirely of fine
silts and sand. In a fow cases the sand is so coarse that it might almost be classed as
gravel, and is as well sorted as if it had been run through a sieve. While the upper
terraces are extensively preserved in the portion of the valley near Adelphi, down
the stream they liave been more largely removed, and in the vicinity of Haynes
almost the last indication of them may be noted in a group of sand hills north of the
~ station, almost in the mouth of the valley of a tributary creek. From the nature of -
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this material it is easy to understand how the valley has been swept almost entirely
free of the deposits. These sand hills near Haynes are very interesting remnants of
the old terrace, as they have slopes of about 25° and are conical in form, rising one
above the other in a progressive series to an elevation of about 200 feet ahove the
valley floor. Below Haynes scarcely a rempant of these deposits was observed.

- The terraces of the second or lower series are composed almost uniformly of
well-washed coarse gravel. They slope down the stream, the material of the terrace
becoming considerably finer, and the terraces themselves entirely disappearing a short
distance below Haynes. , ' _

A few miles below Haynes, Salt Creek turns abruptly southwestward, while the
valley. continues eastward, growing rapidly smaller to South Bloomington and
beyond. In this section of the valley there are deep.silt deposits, which are very
finely laminated, showing. their deposition in slack water. These silts are leached to
a great depth, so that they show no acid reaction at least 10 feet below the surface,
Their material scems to be entirely of local origin, being the outwash from the neigh-
boring Carboniferous shales and sandstones. At the point where this tributary joins
Salt Creek the two valleys are about a quarter of a mile in width. From this point-
downstream the valley of Salt Creek gets rapidly narrower and its walls become
steeper and more precipitous.until it reaches its minimum width near the Vinton
County line, where it is a veritable gorge. Below this point it broadens again to
Eagle Mills, where it unites with a tributary of about similar size which comes in
from the east. From Eagle Mills the north fork of the valley widens gradually
downstream. Tts floor is deeply covered with gravel deposits in the form of high
. terraces. Just at the point where the stream emerges from the gorge, near the
Lebanon M. E. Church, these terraces are about 75 feet above the present stream; |
they are composed of well-rounded gravel, all of which has undoubtedly been washed
from the original deposits in the upper section of Salt Creek Valley through the
gorge. From the characters of the valley from Adelphi to the gorge at the Vinton
County line, and the tributaries, it seems certain that in pre-Glacial times there was
a col in the old divide 'on the county line, which will be called the Eagle Mills col,
and that the drainage of the section of the valley north of this col was the reverse of
that of present Sait Creek. The nature of the deposits in the upper portion of this
valley, around Adelphi and to the northwest, would seem to indicate that at the time
of the maximum advance of the ice its front stood across the valley at Adelphi and
offcred a complete obstruction to. the northwestward discharge of Adelphi Creek,
thus impounding the waters until they rose over the Eagle Mills col. Into these
waters were discharged the great burden of glacial débris which formed the upper
terraces. The coarser material would naturally be deposited nearest the front of the
ice, and the material would be finer farther down the stream. In the portion of the
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valley beyond the main currvent—that is, beyond the point where the present stream
- turns to the southwest—the waters were almost quiet, except for the slight currents
produced by the small tributaries, and in these quiet waters the heavy deposits of
silt were laid down. As the Kagle Mills col was worn away, the flood waters from
the ice removed pari passu the terraces previously deposited, but on account of the
smaller volume of water in these small tributaries the silts in the blind end of the
valley were not so completely removed. It would seem that this stage was followed
by a rccession of the ice from its position at Adelphi, which would probably mean
a cessation of the supply of material, but, at least for a time, a continuation of the
flood waters. Following this there must have been a readvance of the ice, or, what
seems more certain, the advance of ice of another cpoch, which reached the position
of the outer moraine northwest of Adelphi. ‘The overwash apron from this moraine
extends to the deposits at Adelphi and passes down the valley of Salt Creek as a
gravel train; but these gravels, which form the lower serics of terraces, did not rise
nearly to the height of the older series. After the deposition of these terraces the
supply of material was stopped, while the flood waters continued, and: the deposits
were worn out to the level of the present stream, or nearly so. Since the falling off
of the glacial floods the present stream seems to have accomplished little but the
meandering of its course over the valley floor, with a certain amount of silting of its
flood plain, as the stream is now on rock bottom, or nearly so, in the gorge at the
Eagle Mills col. A comparison of the deposits in the mouth of the old valley at
Adelphi and the neighboring moraine beyond the apron would indicate a great differ-
cnee in the age of the two moraines, and would suggest that the modifications of
drainage in the Salt Creek Basin and the reversal of the old Adelphi Creek were
accomplished at the time of the earhiest ice invasion of this region. This may be
correlated with the Illinoian of the western region, and possibly with the Kansan,
while the outer moraine would seem to belong to the Wisconsin group.

The dminage features immediately adjacent, west of the Scioto, have not been
so completely worked out. It is cvident, however, that Ohio Brush Creek is a
reversed stream, that the headwaters of this basin were well down toward the mouth
of the present stream, and that its pre-Glacial direction of discharge was toward the
northwest, as indicated on the map (Pl. I). The drainage changes on Paint Creek
are discussed by Mr. Gerard Fowke.“

Farther to the west of the basin the drainage features have been also somewhat
fully studied by Mr. Fowke,? and he has shown, as indicated on thé map (Pl. 1), that
the section of the Ohio River from the vicinity of Manchester to the mouth of the
Little Miami passed back of the city of Cincinnati and joined the old Mill Creek

a Bull. Sci. Lab. Denison Univ., Vol. TIX, pt. 1, pp. 15-24.
bIdem., Vol. XI, pp. 1-10; Ohio State Acad. Sci., Special Paper No. 3.
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Valley north of the city; that the Licking River crossed the present Ohio at Cincin-
nati and continued northward up the Mill Creek Valley, and together these streams
passed northward to the Great Miami at Hamilton. Here they received another
large tributary from the southwest, made up of the section of the Ohio and its tribu-
taries, probably to the vicinity of Madison, Ind. This stream, which is called Old
Laughery, extended up the Great Miami reversed and through an old deserted
valley in northwestern Hamilton County back to the Great Miami again, and thence
on to Hamilton. '

The conclusmns of Prof. J oseph F. James,* of Cmcmnatl with reference to the
course of the Ohio up the Mill Creck Valley to Hamilton and down the Great Miami
Valley, may yet prove to be an impmtant link in the sequence of events, not only
in the Cincinnati region, but in all the regions to the east.

The further continuation of the Newark River and of the nolthwatd flowing
stream at Hawmilton is not so satisfactorily determined as might be desired. In his
first publication’ the author suggests reasons for believing that this drainage was
discharged northwestward along the line of St. Marys reservoir and thence into
eastern Indiana, where it probably turned to the southwest to join some tributary
of the Mississippi Basin. Further evidence in support of this view is presented
by Prof. J. A. Bownocker.© He has also discussed drainage modifications of the
Little Miami and Great Miami systems.?

As the drainage basins to the southeast and south were in no way influenced by
the direct action of the ice or of its deposits, the contemporaneous modifications
in these regions must be worked out along other lines, and the dircct correiation in
point of time is attended with many dificulties; yet much admirable work has been
done in this direction, dlthough 1t is not possible to review the literature on the
subject at this time.

GENERATL TOPOGRAPHIC FEATURES.

The general topographic features arc readily divisible into two sections, viz, an A
upper, the New River section, composed of the mountain-division and the Appalachian
Valley division, and a lower, the Kanawha section, embracing the plateau region
from the Appalachians to the Ohio River as one division and the lowlands north
of the Ohio River as the other division. The mountain division of the New River
section includes the hroad expansc of mountain belt in southern Virginia and north-
western North Carolina, which extends from the Blue Ridge on the east to the
Unakas on the west. Between these there is an irregular ar 1angement of mountain

aJour, Cincinnati Soc. Nat. Hist., Vol. XI, pp. 96-101.

4 Bull. Sei. Lab. Denison Univ., Vol. VIIL, pt. 2.

¢ Am, Geologist, vol. XXIII, pp. 178-182; Ohio State ALﬂd Sei., Speeial Paper No. 3.
@ Ohio State Acad. Sci., Special Paper No. 3.
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groups. The castern erests of the Blue Ridge Mountains are lower than those
of the more western ranges, but the stream courses eut through the higher ranges
at many points. The Appalachian Valley consists of a relatively low-lying belt,
which is drained by three strikingly different systems. The northern portion is
drained eastward through the gaps in the Blue Ridge made by the Roanoke and the
James and, farther to the north, by the Potomac; the central portion is drained by
New River, which cuts the eastward-facing escarpment of the platean; the southern
portion is drained by the tributaries of the Tennessee, and may be said to be limited
by the crest linc of the Blue Ridge Mountains and the castern edge of the plateau.
The floor of the valley is often broken by lesser mountain masses. The two upper
divisions form but a small element in the solution of the problem in hand. They
have been described in detail elsewhere by Messrs. Hayes and Campbell® and by Mr.
Bailey Willis.? :

The upper division of the lower, or Kanawha, section—that is, the Allegheny
Plateau—is a broad table-land, sloping gently to the northwest, with its eastern edge
marked by the escarpment facing the Appalachian Valley. A fine deseription of this
table-land, with numerous illustrations, is given by Messrs. Campbell and Mendenhall
in a paper entitled ‘‘ Geologic section along the New and Kanawha rivers in West Vir-
ginia.”¢ In this paper, referring to the gorge of the Kanawha in the plateau, the
authors say:

‘“ He [the traveler] may stand within a few hundred yards of the brink of the
New River gorge, and yet be unaware that a thousand feet below him flows a mighty
stream in a canyon so narrow that he can cast a pebble fxom the edge of the cliff
almost into the stream below.

‘“ Closer investigation shows that this even surface slopes down the stream from
an elevation of 2,600 feet above sca level on the southeastern margin of the coal field
to 1,000 feet at the other extremity. A still closer examination shows that it is not
a continuous surface, but that at a distance from the river it is interrupted by emi-
nences which stand distinetly above it—knobs and ridges rising out of the otherwise
regular and continuous plain. '

““If the traveler is a physiographer, he will see in these features an old, shallow
river valley, the home of the ancestor of the present stream. * % *

“Some time during the Tertiary period of geologic history the crust of the earth
remained for a long time free from oscillations, at least in the region of the coal
field. The surface had previously béen raised high above sca level in the interior;
consequently, at the beginning of this period of quiescence erosion was very active,
the streams rapidly corraded their channels nearly to baselevel, and, as time pro-
gressed, these narrow channels were changed by lateral corrasion to broad valleys as

aGeomorphology of the Southern Appalachians by C. Willard ITayes and Marius R. Campbell: Nat. Geog. Mag.,
Vol. VI, pp. 66-126.

b The Northern Appalachians, by Ballev Willig: National Geographic \Ionograph No. 6.

¢Seventeenth Ann. Rept. U. S. Geol. Survey, Part 11, pp. 473-511.
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low as the bottoms of the original gorges. In this manner the regular surface, which
now stands at altitudes varying from 1,000 to 2,600 feet, was produced near the base-
level of erosion. * * * -

“The topog1 aphic features of thls region at the close of that interval of uninter-
rupted erosion were rounded and flowing, consisting of broad plains traversed by
sluggish, meaundering rivers, and low, rounded hills rising from the general even
expanse of the broad valleys. * * ¥ '

““The termination of this condition of ‘gcneral quiet and uninterrupted erosion
* probably occurred late in Eocene time by a broad uplift, which may possibly have
continued.at intervals down to the present. The uplift occurred in the form of an arch
with a clearly defined axial line; which passes about through Hinton, W. Va., and the
movement raised the broad plain from near sca level to its present altitude of 2,600
feet. South of Hinton the uplift was less pronounced, and the surface was ralsed to
an elevation of only 2,200 feet in the vicinity of Radford, in the valley of the upper
New River. Toward the north the descent is much more rapid, the surface reaching
2,200 feet at Fayette, 1,700 feet near Montgomery, 1,100 feet at Charleston, and
1,000 feet near St. Albans.

“The first movement of this uplift caused a revival of the drainage, and the
streams which had hitherto been too slugglish to corrade their channels now began
actively to cut down toward sea level. * * ¥

“The result of this continued uphftmg of the land smd the downward cutting of
the streams has becn the production of the gorge. * * ¥

“Fontaine recognized the fact that the summits of the hills along New River are
flat-topped, and if united would form an extended plain. He did not recognize this
surface as a peneplain, but attributed it to difference in character of the rocks.”

[n some sections, where the hard resisting beds of the Pottsville series and the'
Fayette form the surface, the peneplain is' well preserved, but, as these authors
remark:

“Along the Kanawha River, owing to the softer chmacter of the rocks, the pene- -
plain was doubtless much more extensive than along New River, but the condlmons
- which allowed of such extensive erosion also favored extensive dissection when the
peneplain was uplifted, so that to-day it is difficult to find remnants of the plain
which show its originally even surface. All of the ridges are terminated by sharp
summits, but when the observer stands upon one of these high points the neighbor-
ing summits blend into a regular sky line, which has the appearance of an extensive
plain.  On account of this great regularity of summits it has been assumed that they
were once points in or near the surface of a penepiain, but they are now wasted to
the last degree, and may be somewhat below the altitude of the original plain.”

The southwestern extension of this plateau is mapped and described by C. Willard
Hayes in a paper entitled *The physiography of the Chattanooga district,”® and is
named by him the Cumberland Plateau. 1t is evident that the streams lying within
the basin in this plateau region are consequent upon the slope of the old plain from

a Nineteenth Anun. Rept. U. 8. Geol. Survey, Part 11, pp. 1-58, .
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which the present peneplain was derived, their present courses being inherited from
the streams that meandered over their broad valleys when this Tertiary plain stood
near its base-level, and we can see in the extremely tortuous valleys of this region
" the evidence of the intrenched meanders of the older system, and occasionally, high
up above th_'e level of the present streams, may be found deserted oxbows which the
revived streams have left by wearing through the necks of the upland spurs.

While the general surface of the old peneplain slopes from-its maximum eleva-
tion on the edge of the castern escarpment to the Ohio River, it does not find its
lowest level along this line, but in many places crosses the Ohio River with the same
uniform descent to still lower levels, and thus the platean passes gradually into the
lowlands of the Ohio division, the present drainage lines in many cases showing but
slight effects on the general surface of this gradually descending plain. Along the
principal divides which parallel the major water courses of the basin the elevations
are often some hundreds of feet above the level of the plain nearer the main drainage
lines, so that a view from the table-land along one of these higher divides presents a
picture of a very gently rolling, broad basin, in which the present drainage lines are
deeply impressed. The interstream tracts and broad valleys extend generally north-
westward, retaining very closely relative proportions in elevation; so that, while the
surface of the peneplain near the Ohio River—in the vicinity of Huntington, for
example—lies about 900 feet above tide, some points in the dividing range immedi-
ately north of this in Ohio, between the waters of Symmes and Pine creeks (which
are tributary to the Ohio farther down) rise considerably above this elevation.
These elevated portions of the old peneplain within the lowland avea therefore repre-
sent the northwestward continuation of the interfluvial tracts of the plateau division.
The general features of the lowland division are not strikingly different from those
of the platean division already described. These general characteristics may he seen
to good advantage from points on the divide separating the waters of the Little
Muskingum.from the Ohio. A view from this divide a few mriles north of Sardis,
looking northwestward (Pl. 11I, A4), shows the broad basin-like surface of the
plain with its gently rolling features, resembling very much the low base-level plain
from which the present rough topography has been derived.. Scattered over this
surface are the best farming lands of the region, while the present drainage channels
lie deeply intrenehed in narrow valleys 100 to 150 feet, or even more, below
the surface of this plain. The trees in the center of the picture mark the posi-
tion of the intrenched valley, and in order to pass from the meadow in the foreground
to the farmhouses in the distance it is necessary, in this case, to descend to a depth
~ of 250 feet to the floor of the intervening valley.

On the interfluvial tracts the surface of the upland plain often rises several
hundred fcet above the general level. Pl 111, B, is a view near such an elevation.
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The general level of the plain is shown on the left of the pictnre, while to the right is
shown the character of the slope which rises to the higher level. Tt is'against these
elevated portions that the back cutting of the present erosion is most prominent, and
here is offered the finest-opportunity for the study of headwater phenomena.

In some sections ot the basin along the castern watershed the form and distribu-
" tion of these monadnock-like elevations suggest that they are reminants of a still
higher peneplain, probably of Cretaceous age, which is more perfectly preserved
in the plateau regions lying farther southeast. The right edge of PL IV, A4,
joins the left edge of Pl IV, B, and together they show some of the features
indicated. The point of view is about on a level with the top of the conical hill to
- the left of the center of Pl. IV, A, and the top of the near ridge in P1. 1V, B. The
vemnant of the Tertiary peneplain furnishes the rolling lands of the upland farms
on which the buildings appear. The deep, stecp-sided valley at the lower left
corner of Pl IV, A, cut about 200 feet below the general level of the peneplain,
shows the relations of the present drainage. The distant hills are 200 to 250 feet
above the peneplain. PL 1V, 7, shows more clearly the relations of the old rem-
nants left above the peneplain. '

Beginning with the upland peneplain as a base, representing the oldest well-
marked physiographic feature, we note that its surface is cut into a system of
valleys which are eroded to a depth of from 150 to 250 fect below the plain. The
walls of these valleys are well graded, their slopés having been reduced in most
cases to very low angles. The valleys present everywhere the characteristic fea-
tures of very old topography. Their floors are often wide, indicating that the
streams were well graded and had accomplished considerable work in broadening their
flood plains. These valleys have been the principal subjeet of study in this work,
and their characters and distribution will be discussed more fully below. It seems
certain that after the first elevation the pencplain remained in a somewhat
stationary position a sufficient length of time to allow these streams to wear down
their channels nearly to base-level, to extend their valleys headward, to produce an
extensive distribution of low cols in the old divides, and to develop the mature
topography which is associated with these old valleys. In striking contrast to the
features presented by these mature forms are the valleys of the present streams.
" These, as already indicated, are everywhere cut into deep, narrow, V-shaped forms,
varying in depth below the floor of the old valleys from a few feet in the very
headwaters to 150 to 200 feet along the larger streams, or from 300 to 500 feet
below the general surface of the old peneplain. The distribution of the present
drainage in these deep valleys is notably different from that of the high-level
valleys of the mature form, and it is evident that the modifications took place in
the interval between the occupancy of the old valleys by then streams and the
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rejuvenation which has deeply. intrenched the present drainage. The present streams
“in the deepel; valleys do not flow on the rock floor of those valleys; they have their
courses at varying elevations above the rock foor on silt or gravel fillings, and in most
_ cases they are somewhat below the upper surface of the deposits which fill the
valleys. It thus appears that a period of erosion was followed by a period in
which deposition was the master feature, when the newly cut valleys were filled
with river deposits varying in thickness from a few feet to 150 feet. This stage -
was terminated by a second period of erosion, when the streams cut deep chan-
nels in the previous deposits, leaving extensive remnants of those deposits in the
form of marginal terraces along their courses; and at present, in most portions of
the lowland area, the streams are still at work removing these deposits from the
floors of their valleys. The most striking features, therefore, are the upland pene-
plain, the mature valleys of the old cycle, the deeply cut trenches of the present
" drainage, and the terrace filling in the bottoms of these trenches.

In some places where a present drainage line coineides with the old drainage the
erosion has not completely removed the entire floor of the old valley; its fragments
remain along the walls of the present stream as high-level terraces or rock platforms.
Besides these prominent features, there is distributed almost everywhere over the low-
land area a system of slender benches forming slight terraces on the slopes of the
present valleys and of the older mature high-level valleys. These benches range in
elevation from the level of the lower terraces in the present valleys to the surface of
the general level of the peneplain; often the monadnocks distributed over the plain
are completely encircled by'one or more of these slender benches. These will receive
more detailed discussion later. It is evident, however, that in point of tinie they are
among the most recent of the topographic features.

With the exception of the modifications to be described later, the present
streams are largely inherited from the drainage of the old cycle, and therefore have
many features that are characteristic of mature drainage, conspicuous among which
is the development of the dendritic type. On account of this dendritic distribution
of the minor drainage channels and the very deep trenching, the lowland region is
generally hilly and rugged, and the relief is cxtremely pronounced, as will appear
at once’ from an examination of a topographic map of the Ironton I‘eg'ion. The
erosion has not, however, been so marked that the present drainage has been
able to very greatly reduce the divides of the older cyecle, so they persist as long and
tortuous ridges with very even crest lines. In many sections these ridges are so
prominent that they must be considered in the construction of highways. A road
map would in many cases be almost equivalent to a relief map, as the roads
are divided’ into two classes, knowu as ridge roads (P5. X1V, £) and valley
roads. These often constitute two entirely sepavate and parallel systems with
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very few connections except where the valley roads pass over cols at the headwaters
- from one valley into another, where they intersect the ridge roads.

Wherever the valley floors of the old cycle are not occupied hy the present
drainage lines they form belts of flat country which are always locally known as the
plains, the flats, or the flatwoods, and these names have often been helpful in locating
these old valley remnants. These flat lands usually present favorable conditions for
agricvlture. While the deep trenching of the present drainage has made much of
the region unfit for agriculture, it has here and there revealed rich mineral deposits,
and has wonderfully increased the facilities for mining.

CHARACTERISTICS OF THE PRESENT RIVER VALLEYS.
THROUGH-FLOWING STREAMS.
OHMIO VALLEY.

On account of its narrow, gorge-like character, the valley of the Ohio in the
division of this area below New Martinsville long ago attracted thc attention of
geologists who visited the region. This partof the valley presents one.of the longest
straight stretches on the Ohio River from Pittsburg to Cairo, known as Long Reach,
where there are over 16 miles of straight water (Pl I1, ). The bottom lands on
either side of the stream are very narrow, and the valley walls are very steep. The
width of the valley near Sardis is scarcely more than three-quarters of a mile, and
increases gradually downstream toward Newport. To onc standing on the high
ground bordering the river, and but a short distance hack from it, the valley of the
Ohio is entirely lost to view, and one would never suspect that the gl‘eé‘m river was
flowing within so short a distance, for the upland surface seems to pass from the
West Virginia to the Ohio side withont perceptible lowering along the line of the
strcam. That this part of the valley is very recent is also shown by the form of
‘eross scetion of the numerous small tributaries which enter the river from both sides.
These small ravines are cut down to the level of the river, and have eaten back into
the uplands, forming very narrow, V-shaped gorges. Pl II, B, shows the profile
of one-of. these ravines where it enters the valley of the Ohio, and A, of the same
plate, is a view from the Ohio side looking down one of these short ravines toward
the Ohio River, the distant horizon being the level of the peneplain on the West -
Virginia side. The sharp anglein the graded slope of the valley wall is quiteapparent.

Another noteworthy feature of this part of the valley is the sharp truncation
- which the river has produced on all of the bordering hills that project out as ridges
against the course of the stream. PJ. II, (), is a view looking up the 16-mile"
stretch of .water at Long Reach, and the steep slopc of the bordering hills is quite
apparent. These hills all show the gradual slope of the land during the old cyele of
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erosion on the face of the hill away from the river, and the steep-slope of the new
gorge on the face toward the river.

PL VI, 4, is a view of the valley near Sistersville, W. Va., looking down the
river from the foot of the bluffs on the Ohio side. '

At Newport the valley is considerably wider than farther up the stream, and
opposite St. Marys, on the Ohio side, there is an old channel of the Ohio which
leaves the river about a mile above St. Marys and passes around a high hill, returning
to the river again at Newport. This valley, the floor of which is now covered with
gravel deposits, is much larger than the valley of the Ohio directly at St. Marys,
and undoubtedly represents the more direct line of the stream that originally carved
the old valley. :

Just above St. Marys, Middle Island Creek enters the Ohio, and remnants of the
-old high-level floor of Middle Island Creek are well preserved. PL V, B, a view
looking across the Ohio toward the mouth of Middle Island Creek and up the creek,
shows the remnants-of the old valley floor on both sides of the notech cut by the
present stream. The old valley floor is here about 160 feet above the Ohio River
(770 above tide). ‘ _ _

Farther down the river the valley continues to increase in width, and the border-
“ing hills become less steep and precipitous as the mouth of the Little Muskingum
River is approached. These characters continue down the Ohio past Marietta, but
a few miles below Marictta the valley is preceptibly narrower.

On the north side of the river a very high range of hills forms the divide
between the lower waters of the Muskingum and the headwaters of the East Branch
of the Little Hocking and the South Branch of Wolf Creek. These hills appear to
be the northward continuation of the watershed which separates the waters of Bull
Creck from those of the Little Kanawha, and the strength of this ridge seems to
have been an important factor in producing the constriction of the Ohio Valley at
this point.

From one of these high hills east of the Mugkingum, marked Horizon Hill on
the map (Pl. XT), may be obtained one of the finest views of this region anywhere in
* the vicinity. ‘

On this same ridge, somewhat farther north, on a very high hill, is a red brick
Catholic church with a tall spire surmounted by a golden cross, which serves as a
convenient landmark for a radius of 20 to 30 miles over this section of Washington
County. ) ~ '

Farther down the Ohio toward Parkersburg the valley of the Ohio increases
rapidly in width and is from 2 to 3 miles wide, with very extensive bottoms on the
Ohio side, at Belpre, near Parkersburg. The great width of the valley here is
undoubtedly due to the fact that the river makes a very sharp bend and has worn
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back the bordering hills on the outer curve. Pl 1V, [, is a view up the river at
Parkersburg and Belpre.

Below the mouth of the Muskingum and extending down to the great bottoms
at Belpre and still farther down the Ohio there are extensive gravel terraces, which
represent the material carried down the Muskingum during the flood stage of the
Glacial epoch. The Muskingum was onc of the principal teeders to the valley of
the Ohio of these glacial gravel trains. These terraces rise here to an elevation -
of about 110 feet above the river, or 660 feet above tide, and are extensively worked

by the railroad company for gravel for ballast.
' PL IV, O, is a view from Parkersburg down the Ohio. The valley is of rather
uniform width from Parkersburg to Little Hocking, but it begins to narrow rapidly
as it turns toward the south at the latter point, so that within a few miles it is
reduced in width to about three-quarters of a mile, and at the point marked * Col”
on the map (P). XI) it is a very precipitous gorge (Pl. 11, £).

At Little Hocking, on the north side of the valley, at the mouth of the Little
Hocking River, are extensive platforms of the old high-level valley floors, which are
about 150 feet above the river, or 700 feet above tide. These platforms continue
toward the west into the more complete valley floor in the vicinity of Torch.

A short distance below Little 'Hoeking there 1s an old deserted waterway of the
valley on the Ohio side, which is cut down nearly to the level of the present flood
plain of the Ohio. This channel way, with the channel of the Ohio, incloses a
considerable mass of the high table-land. It is stated by the inhabitants that the
flood waters of 1884 passed through this old stream way. The sides of the channel
are very precipitous, and the floor is covered with deposits of sand. It is evident
from the character of the valley at the gorge that the river has here cut through
a col in an old divide. This eol will be called the Hockingport col. The abandoned
channel was probably occupied simultaneously with the present valley of the river
during the cutting of the col. "

Below this col the valley of the Ohio increases gradually in width again until it
reaches another maximum in the vicinity of Letart. In this stretch of the river
there are several points where the valley seems to be more or less constricted, but
the evidence has not been very satisfactorily worked out, so the history of this
section of the valley can not be presented with as much certainty as that of others.

At Letart, and for some distance above, there are extensive bottoms on both
sides of the Ohio. The great width of the valley at this point is undoubtedly due to
the sharp curve in the river as it passes from its southward to its northward direction.
To one standing on any of the high hills back of the river on the West Virginia side
it is not difficult to see how the river, in making this great bend, has worn back
the hills on the south side, giving them all a steep and truncate appearance, and
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why the hills on the north side, being on the inner side of the curve, and having
escaped the severe erosion of the stream, are low and rolling.

North of Letart and farther down the river the valley again narrows rapidly
and the walls become much more precipitous, and it is evident from the character
of the table-lands that the river in this section has cut through a number of old
“divides, the most marked of which lies near Pomeroy (Pl. VI, B and ). Below
Pomeroy the valley again broadens gradually until in the vicinity of Cheshire it is
more than 2 miles wide. The bordering hills, however, are still steep and precipitous,
often presenting vertical cliffs to the river front.

Opposite Cheshire, on the West Virginia side, there is a large deserted oxbow
or bend of the old river. The floor of this oxbow is covered with thick deposits of
sand and gravel and is known as the lower sand plains. These plains rise to an
clevation of 160 to 175 feet above the present river, or about 630 feet above tide.
The lower portion of these deposits, as shown by well drillings, consists largely of
glacial gravels of rather uniform size, while the upper portion‘, amounting, as nearly
“as could be caleulated from well drillings and sections, to 30" or 40 feet, is composed
almost entirely of very fine sand, often passing into fine silts. On the northern end
of this valley floor the sand has been wind-blown and is heaped up into hillocks or
dunes rising 20 or 30 feet above the original plain of deposition and forming billowy
ridges of considerable extent. As the gravels in this old oxbow are of glacial origin,
it is evident that the river occupied this channel at some time during the deposition
of the glacial gravel trains of the Ohio Valley. ,

While the valley at Cheshire is-as wide as has been stated, the bordering hills are
not so high as those in other sections of the vchy, rising only. about 200 feet above
the river. During the flood stages the river occupies the entirc width of the valley
and washes the talus slopes at the base of the cliffs on both sides. During the flood
of 1884 the village of Cheshire was on an island in the river, as there is a deep

~ channel way through the terrace deposits next to the cliffs on the west side of the
village.

Farther down the river the valley again narrows rapidly, and the bordering hills
become higher and more precipitous. Between the mouth of the Kanawha River
and Raccoon Creck (PL. VII) the valley presents the gorge-like characters which are
noticeable in the vicinity of Pomeroy and farther up the river, near New Martins-
ville. It is evident that here the river has again cut through several minor divides
‘of the older cycle. Therc are in this vieinity a few remnants of the old gradation
plains, lying at as great elevations as 200 feet above the river, or about 700 feet
above tide. : -

Below the mouth of Raccoon Creek to the mouth of Little Guyandot Creek the
valley of the Ohio is considerably wider than in the vicinity of Gallipolis, but as it
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turns to the west below the mouth of the Little Guyandot it narrows rapidly, until
at the bend near Crown City it is again a typical gorge ahout three-quarters of a
mile in width and presenting vertical cliffs on both sides. (Pl. VIII, A.)

From Crown City southward the valley widens gradually and continues to
increase in width until, in the vicinity of Huntington and Catlettshurg, it is from
1% to 2 miles wide, and the bordering hills, while still often very precipitous, rise -
only to elevations of about 250 feet above the river.

The next marked constriction in-the valley occurs but a short distance above
Ashland, where the valley is again gorge-like in character and less than three-fourths
of a mile wide. These changes in the width of the valley are best shown on the
topographic map (Pl. IX). The map does not show the river as far as Crown City,
but at the point shown at its upper limit the narrow chavacter of the Ohio gorge may
be seen, while below that point, at Gruyandot and Huntingtoxl, the greater width of
the valley is brought out and the constrictions near Ashland and at Ironton are also
very clearly shown. The constriction at Crown City unquestionably represents
the position of an old col, as does also the one at Ashland, and these will be spoken
of as the Crown City and Ashland cols, respectively. ' |
| Passing farther down the river, the valley broadens again rapidly to the great

bend at Wheelersburg and Sciotoville, and along this section of the valley the hills
are more rolling; they rise only 200 to 250 fcet above the river, and the bluffs
facing the river are not so precipitous as in many other sections. Throughout this
‘section there are numerous remnants of the old gradation plain with river deposits
found as terraces at elevations of about 150 feet above the stream.

At Wheelersburg there is a well-preserved remnant of the high-level valley
floor which here. passes northward from the present river.

Between Sciotoville and Portsmouth the valley is again constricted, and there
is another col, which will be called the Portsmouth col (Pl. XVII). The valley
is not so narrow at the Portsmouth col as at many other points where it has cut
through old divides, but the bordering hills are very high, rising from 350 to 400
feet above the river, and presenting very steep faces and often vertical cliffs to the
river front, so that, while the valley is not so narrow, the location of a col at this
point seems certain. .

At Portsmouth the river bends southwestward and increases considerably in
width (Pl. X1V, £). To an-observer in the Scioto Valley the valley of the Ohio -
below Portsmouth seems the natural and direct continuation of the Scioto, and
to the observer in the valley of the Ohio below Portsmouth, looking up the river,
the Scioto Valley seems the natural and direct continuation of the Ohio Valley,
as the Scioto River Valley broadens as one passes up the Scioto, while the valley
of the Ohio narrows rapidly upstream above Portsmouth. These features at this
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point are very suggestive with reference to the direction of the old drainage lines,
and indicate that the old valley was continuous between the Scioto and the portion
of the Ohio below Portsmouth. |

1t is interesting to note that all the smaller tributaries of the Ohio farther down-
stream in this section enter the valley in a direction opposite to the course of the river,
At Quincy, at the monih of Kinniconick Creek, the topographic features indicate
that the continuation of the valley of the Kinniconick was normally up the present
Ohio Valley, or northeastward; and below the mouth of the Kinniconick the Ohio
Valley begins to narrow rapidly until it reaches another marked constriction, in the
vicinity of Manchester, where it is evident. from the steep sides of the valley walls
and the elevation of the table-land on each side, that the river has here crossed another
col, which will be known as the Manchester col. (Pl VIIL, B.)

Throughout the entire course of the Ohio across the area discussed the valley is
marked by numerous gravel terraces, which rise to_elevations varying from 60 to
120 feet above the river. These terraces are composed of glacial gravels, and rep-
resent the well-recognized gravel trains of the Ohio Valley. It is to be noted, how-
ever, that in the vicinity of the constrictions of the valley there is a marked absence
of these terraccs, and that they are greatest in extent below the mouths of the
Muskingum, the Hock‘ing, and the Scioto, which were the principal feeders of the
glacial material.” Throughout the area, also, the Ohio is now flowing about 30 to
50 feet above the rock floor. In some of the sections it is probable that the river
has removed its deposits almost to the depth of the rock, while at many other -
points, notably at Letart and near Syracuse, the river is flowing over rock shoals.
It is evident from well data that the deeper channel lies under terraces on the
opposite side. From observations through the different sections of the valley it
would seem as though the river is now almost in a stage of equilibrium. In some
sections it is undoubtedly eroding its channel and increasing its meanders, but in
other sections it is evident that at flood-water stages it is leaving over its flood-water
plain extensive silt deposits, so that the vertical erosion of the stream: does not
appear to be Very marked at the present time.

It may be stated that the characters of the valley mentioned in the region of
New Martinsville would apply very generally to most,of the course of the river, as
the valley seems to be cut out of the old peneplain much as if it had been done by a
carpenter’s plane, truncating all of the bordering hills, whether they were low or
high, in a very similar manner.

Another interesting feature in the relations of the minor adjacent drainage to
the Ohio that may be noted in almost any section is the fact that so many of the
smaller streams rise within a stone’s throw of the river and make a circuitous route
of several miles through deep gorges to the river, while the backward cutting of the
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opposing ravines has been almost zero since the cutting of the great valley of the Ohio.
This fact of itself seems to be conclusive evidence of the comparatively recent origin
of the valley of the Ohio. '

MUSKINGUM VALLEY.

Where the valley of the Muskingum crosses the north line of Morgan County
it has the features of a gorge. The bordering hills have very steep slopes and often
present vertical faces to the river. They rise generally from 250 to 300 feet above
the river. The valley gradually broadens southward through Morgan County and
reaches its maximum width in this section mear Roxbury, where it bends sharply
to the north and becomes rapidly narrower, while its walls grow more precipitous,
until at the col near the sharp bend to the south (see map, Pl. XTI} it is a narrow
gorge. After passing the mouth of Meigs Creek the valley broadens again to the
mouth of Wolf Creek, at Beverly, from which point it begin.s to narrow again on
passing farther downstream, until it reaches a minimum at the point marked col on
the map, a short distance above Lowell. From Lowell to its mouth it increases in
size and width until, at Marietta, the valley is as large as that of the Ohio itself.
(Pl. I, D.) S ,

Throughout the course of the valley there arc extensive gravel terraces in the
broad and open portions, but these are entirely absent in the narrow section above
Meigs Creek and very inconspicuous in the Lowell narrows. These terraces arc the
gravel trains which head far up the Tuscarawas and Licking in the morainic belts of

the glaciated area.
HOCKING VALLEY.

The headwaters of the Hocking arc distributed over the flat drift plain of central
Fairficld County and ave separated from the basin of the ‘Scioto only by a low drift
watershed. The river enters the hill country of southeastern Ohio at Lancaster, where
it may first be said to be in a distinct valley. Here the valley is about a mile wide and
the bordering hills are of mature form: The valley narrows gradually downstream,
reaching its minimum width a few miles above Nelsonville, near Lick Run, where it
crosses 4 very prominent north-south divide of the old cycle. This point will be
known as the Lick Run col. From this point it increascs gradually in width again,
especially below the mouth of Monday Creek, but is again snddenly constricted a
short distance below the mouth of Sunday Creek, where it crosses another col in one
of the minor divides, which will be called the Sunday Creek col; and a few miles
below this there is another constriction, which will be called the Sugar Creek col.
The determination of the col at this point is not quite so satisfactory as at the other
points mentioned.
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At the great bend at Athens the valley of the Hocking is very wide, and it is
evident that its great width is duc to the sudden change in the direction of the stream
and that the hills on the south side of the valley have been worn back, leaving
extensive bottoms on the north side of the river. The features of the valley in
the vicinity of Athens are shown on the map (PL. XV), on which the broken lines
represent the position of the rock walls. A short distance below Athens the valley
is considerably constricted again, and the valley walls present vertical cliffs on both
sides. 'While the vallcy is not here as narrow as at some other points, the presence
‘of the old col is shown by the great persistency of the old watershed at its maximum
elevation up to the very edge of the walls of the valley. |

Below this col, which will be called the Athens col, the valley gradually widens
and the walls become less precipitous, although.they remain quite steep to the bend
at Guysville. Below this point the valley gradually narrows again to the mouth of
Federal Creek. Below this the narrowing is much more abrupt, and at the point
marked ¢*Col” on the map the valley is a very narrow gorge with vertical rock walls.
There were here several channel ways during the cutting out of the old col by the
present river. Some of these were cut nearly to the present level of the river, so
that the bold rock cliffs and the numerous deep ravines present very picturesque
scenery. Below this col the vallcy gradually broadens again and the walls become
less precipitous as far down as Coolville. Between Coolville and its mouth the river
again passes through narrows = That the narrows at this point are the site of an old
col is not so evident as in the other cases farther up the river.

SCIOTO VALLEY.

The upper basin of the Scioto, north of a point above Chillicothe, lies Wholly
within the drift region, and all the drainage of the basin above this point is dis-
tributed over the surface of the great drift plain of the Scioto lobe. The streams
generally occupy very shallow channel ways cut through the drift, though at some
places through buried rock hills, where they have formed narrow rock gorges.
These rock gorges undoubtedly determine the rate of cutting of the streams within
the basin, as the rock offers much more resistance to erosion than the drift in which
the streams lic throughout most of their courses. These rocky places serve as
barriers to the rapid cutting of the streams. No prominent divides separate any
of the tributaries of this basin, and the general features of the region are those of
an extensivc plain. These features are shown very clearly in the East Columbus
and West Columbus topographic sheets of the United States Geological Survey.

Where the river enters the hilly district of southern Ohio, a short distance
above Chillicothe, it occupies a broad valley. 2 miles or more in width, with the high
hills of the Waverly serics rising some 200 feet above the river and forming the
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valley walls. These hills are well rotinded and present the general features of the
mature topoglaphy of the lowlands.

Southward the valley retains its width with considerable regularity; there s,
- however, a perceptible narrowing toward the Ohio. A few miles below. Chillicothe
there is an old deserted valley, behind the immediate river hills, which was at some
time occupied by the river.

The southern portion of this valle3 1s. now occupied by the lower waters of
Salt Creek. (See Pl. XVI.) The region has not been examined by the author, but
Mr. Gerard Fowke, of Chillicothe, in a correspondence with reference to the
features at this point, writes as follows: |

“ East of Chillicothe the river[the Scioto] flows around the base of Mount Logan
on bed rock, but the drift filling still farther east is piled up more than 200 feet.
This high gravel holds for several miles south and east toward Londonderry. I do
not know whether the rock bed comes to the level of the stream; it is all covered up.
The Salt Creek bottoms run up Little Creek, which ran in a straight course through
the valley at Londonderry. There was a col on the stream above Londonderry.
Salt Creek broke over this col on account of the mass of drift filling in the old chan-
nel. Londonderry stands over the mouth of Little Creek. The old Scioto flowed
past Richmonddale and received the creek from the south near the county line, then
swung west past Londonderry and into its present bed somewhere across the gravel
deposits, and reached its preaent course at the first sharp bend above the mouth of
Paint Creek ” :

Mr. Fowke further states:

‘1 am utterly unable to understand its [the Scioto’s] present channel being so
wide where the old'island lies, but the hills on both sides are very steep, and it may
be that the immense drift deposits are only remnants of a deposit formerly reaching
bed rock, a large portion of which has been carried away by Walnut Creck sinee the
present lines were established. Walnut Creek and the other small stream near it
once came into the Scioto at the big bend above the mouth of Paint Creek. Walnut
Creek now flows behind Rattlesnake Knob in a narrow gorge.”

With reference to-the small streams lying between the Scioto at Chillicothe and
the North Fork of Salt Creek, Mr. Fowke writes:

““ The four cols on these streams are clearly marked. Each stream has an easy
grade from the drift land on the north between the hills, which are high on both
sides at the cols. These divides were rather low, except the one farthest to the east, -
which latter has very precipitous hills on each 81de of the stream. The. first three to
the west afforded a channel for the water and ice to a considerable extent, but not
for a great while, as there was an outlet along the glacier’s front around Sugar Loaf
(near the river) into the Secioto. But the last gorge, the one toward the east, had
more work to do. There was a sort of reentrant curve for several miles west of
Adelphi, where the accumulated water rose to the level of the col and sent 2 vast
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volume over it. There are huge sand deposits below this col all the way down the
creek corresponding to those near the river. There are gullics 1n the sand bed 40 to
50 feet deep, where nothing is exposed from top to bottom but fine sands and silts,
laminated and sloping away from the channel of main discharge, the river making
its way along the hills west of Chillicothe; and this great discharge through Walnut
Creek, hugging the hills to its east, made a great area of eddies and dead water in
which mud settled and bergs floated, dropping bowlders of two or threc tons weight.”

It thus seems to be the opinion of Mr. Fowke that the river which occupied
this old channelway was a northward-flowing stream, but no definite data are given
as to the elevation of the rock floor of this valley. A few miles farther down the
river, opposite Waverly, the valley wall of the Scioto on the east side becomes very
much lower, and an extensive gradation plain of the old drainage system comes to
the river at this point. While the valley at Piketon is nearly 2 miles wide, the hills -
on cach side are high and present very steep fronts to the river, and it would seem
as though the river at this point had also at some time cut off one of its older bends,
as at the point below Chillicothe described by Mr. Fowke, although the data at
present are not conclusive. A somewhat similar oxbow of the old valley is reported
back of Lucasville, but this has not been examined by the author.

As the Ohio River is approached the valley of the Scioto becomes somewhat
narrower, although its width is still very great and its walls are much higher,
and, as has been already indicated in the discussion of the valley of the Ohio, the
valley of the Scioto appears to be a direct continuation of the valley of the Ohio
below Portsmouth. ‘

SUMMARY.

The four valleys above described are those of the through-flowing streams, and
the characteristics which they all seem to have in common are the occurrence at
certain points, as indicated, of very marked constrictions in the width of the valleys,
always accompanied by very steep valley walls or vertical cliffs, and in the inter-
mediate sections a broadening of the valleys, with an accompanying reduction in
the elevation of the bordering table-land and a rounding of the forms of the hills -
into the features of the mature topography of the lowland region.

In the case of the Ohio, Muskingum, and Scioto valleys the great gravel trains
which head in the morainic tracts of the later ice invasion are marked features, and
these are cut into systems of terraces, usually two or three, sometimes four, in
a series. ’ ,

The gravel train in the valley of the Hocking is not so extensive as in the other
valleys, and the deposits seem to be of different ages, as is indicated by the amount
of weathering which has taken place on the surface of the terraces. The valley
seems-to be swept much cleaner of these deposits, as but fcw of the terraces remain.
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The amount of weathering on these extends to a depth of 6 to 8 feet, while the
weathering on the upper terraces of the other valleys would rarely exceed 3 to 4
feet. -From the observations of the author he is of the opinion that the later gfavels
were not distributed down the valley of the Hocking. However, indications of
them may be discovered later. ‘ ‘

Many of the smaller tributaries of these large rivers show interesting pecul-
iarities in the features of their valleys, and these appear to be of considerable
importance in the correlation of the abandoned high-level valley floors.

INDIGENOUS STREAMS.
MIPDLF} ISLAND CREEK VALLEY.

The valley of Middle Island Creek has been examined by the author only about
15 miles back from the Ohio River. In this section the valley is about half a mile
wide, and the slopes of the hills are rather stcep, though not precipitous, except at
intervals. Throughout this section of the valley there are nummerous remnants of the
old gradation plain occupied by the stream before the period of érosion which
resulted in the cutting of the narrower trough of the present stream. The remnants
of this plain at the mouth of the valley are shown in the illustration, PL. V, B. From
the topographic features in the vicinity of St. Marys, it is evident that the old grada-
tion plain of Middle Island Creek extends along the course of the Ohio as far down
as Newport, and that old Middle Island Creek emptied into the old valley of this
section of the Ohio at Newport instead of above St. Marys, as at present. Remnants
of the old gradation plain still exist on the island-like hills between the old and the
present channel of the Ohio, as well as on the south side of the Ohio River near St.
Marys. This gradation plain here stands about 155 feet above the river, or 770 feet
above tide. '

LITTLE MUSKINGUM AND DUCK CREEK VALLEYS.

These valleys have not been studied so carefully as the others, and only their
general features will be referved to. The valley of the Little Muskingum is
rather narrow throughout its entire length. It shows a marked tendency to broaden
out at the points where it receives its larger tributaries. It is cut into the floor of a
broad basin-like valley of the old land surface. One of its remarkable features is its
" close parallelism to the Ohio through its entire length. The old valley of the Littie
Muskingum was very much larger, and had reached a more advanced stage of plana-
tion than the streamway which was later occupied by the Ohio. A view looking
northward from this divide across the Little Muskingum country is in very striking
contrast to one looking southward across the Ohio.
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The valley of Duck Creek resembles that of the Little Muskingum. In its lower
“part the valley is much broader and the hills are more rounded than in its middle and
upper sections. This lower course has the appearance of recent occupancy by a
stream larger than that which originally cut the valley. This fact, together with
somc of the features observable farther up the valley, indicates that there have been
several modifications of the stream courses, but they have not been fully worked out,
and are noted by question marks on the map, which may serve as suggestions for

later investigators.
WOLF CREEK VALLEY.

Wolt Creek is a tributary to the Muskingum at Beverly. It heads in northern
Morgan County on the divide that was crossed by the Muskingum when it broke
overinto this basin. It flows southward many miles closely parallel to the Muskingum,
much as the Little Muskingum parallels the Ohio. Its dpper valley is very narrow
and deep. Southward it ‘broadens gradually to the point where it turns eastward,
when it narrows rapidly to the point marked ‘“Col” on the map (Pl. XI), a few miles
above its mouth. Near the mouth of the valley just above the junction of its south
fork there is an old deserted oxbow of considerable interest. This oxbow seems to
have been cut off at the time the flood waters cut out the *Col” above. The valley is
narrow at the cut-off of this oxbow. The hill which occupies the center of the oxbow
-rises almost as high as the surrounding general surface. Below the mouth of the
south fork the valley is very broad and the hills are more rolling. This valley does -
not seem to have ever béen cut down to the level of the deep channel of the Mus-
kingum. It seems as though the limestone stratum which forms the floor of the
valley at its mouth had prevented the valley from becoming well graded to the Jevel
of the deeper channels of the larger streams.

The valley of the South Fork of Wolf Creek is markedly different from that of
the main creek. Throughout most of its length it is comparatively broad and open
and bounded by gently rolling hills, though at some exceptional places the walls are
rather steep. In the upper portion the contrast with the headwater features of the
main stream are most striking. The country around the headwaters is rather flat or
gently rolling, with very deep soils. Many of the smaller tributaries rise in exten-
sive swamp areas. These swamp areas often lie on the divide which separatés the
waters of Wolf Creek from those of the Little Hocking. The slope of this divide on
the north side, which is drained by the tributaries of Wolf Creek, is much less
dissected than the south slope, which is drained by the tributaries of the Little
Hocking. '

LITTLE KANAWHA VALLEY.

The valley of the Little Kanawha has been examined by the author for but a short
distance above Parkersburg. Its features are, however, similar to those of all the
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valleys of the plateau region. Immedizitely at Parkersburg the present stream has
cut off a rocky projection from the west side of the valley, while the older channel-
way lics farther east under the eastern part of the city. On the floor of this old
valley arc extensive deposits of silt, but the elevation of the rock floor was not obtained,

LITTLE JIIOCKING VALLEY.

The Little Hocking Valley is divided into two main branches, which are very
similar in character and present no exceptional or unusual features. They are rather
narrow with moderately steep valley sides. Everywhere are present the marks of
the recent rejuvenation. The valley of the East Fork occupies much the broader
depression in the old land surface. Several of its tributaries on the north side, like
the headwaters of the South Fork of Wolf Creek, rise in the flat tracts on this divide.
The tributaries on the south side of the East Fork are all short, as the East Fork,
like the Little Muskingum, parallels the Ohio throughout its entire length and is
separated from it by a high ridge but a few miles wide. | .

The gradation plain of the old stream is well preserved near the mouth of the
valley and is continuous with the old valley floor, which passes castward from the
Ohio Valley at this point. This plain stands about 150 feet above the Ohio, or 770

feet above tide. ,
FEDERAL CREEK VALLEY.

The valley of Federal Creek is rather deep and narrow in its lower portion, but in
the section around Amesville it is much broader. All the tributaries on the north side
occupy rather broad valleys. The effects of the rejuvenation of the drainage of the
region, which are so marked throughount most of the basin, are less apparent in the
Federal Creek Valley than almost anywhere else, and at the same time the slender
benches mentioned in connection with the diseussion of general topographic features of
the lowland area are better preserved in this valley and in neighboring portions of the
Hocking than in almost any other part of the basin. Ttis the opinion of theauthor that
the present stream has cut through an old divide a short distance below Amesville,
‘but the topographic features indicating a col at this point are not well marked, and
the location of the eol here is based more upon the distribution of the old valley floors
to the south of the basin and the general features of the tributary streams than upon
the features of the topography immediately adjacent to the col.

SUNDAY AND MONDAY CREEK VALLEYS.

The valleys of Sunday and Monday creeks, the two large tribuaries of the Hock-
ing above Athens, present rather normal features. In both valleys numerous rem-
nants of the old gradation plain are preserved. In the Sunday Creek Valley, at
Chauncey, the old valley floor now stands at an elevation of about 725 fect above tide.
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SHADE RIVER VALLEY.

Only the lower portion of the Shade River Basin has been examined by the
author, and two marked constrictions in this portion of the valley have been observed,
one on the East Fork of Shade River, a few miles above its mouth, the other on the
main stream a short distance below the mouth of the East Fork. In both of these
places the valleys are very narrow, less than a quarter of a mile wide, and their walls
are very steep and precipitous, while the other portions of the valleys of Shade
River and its tributaries present normal features.

. There are evidences of some minor modifications on the Middle and West forks,
but these have not been carefully worked out as yet.

South of Chester the old valley of the Shade passes along the line of Rays Run,
reversed, and here the old gradation plain lies at an elevation of about 680 feet above

tide.
LEADING CREEK VALLEY.

But a limited examination has been made of the upper scction of the Leading
Creek Valley, and sufficient data are not at hand to describe in detail the features of
this portion of the basin. In the middle section of the valley two notable constrie-
tions are observed, one in the vicinity of Carpenter and the other near Langsville.
The location of old cols at these points is suggested, but the data are somewhat
incomplete, and the cols are only tentatively placed as indicated on the map. In the
lower portion of Leading Creek Valley there are many interesting featurcs, to
properly present which would require a carefully detailed survey. The old grada-
tion plain is represented by many remnants, which stand at about 160 feet above the
Ohio, or 680 feet above tide, and the present stream has cut a very deep, steep-sided
valley into the floor of the old valley. Thomas Fork, a small tributary entering
Leading Creek but a short distance above its mouth, also presents many interesting
features. There is a marked constriction in its valley at Coalton, and it is very
evident that this stream has here crossed an old section of the divide in its present
course. This stream occupies a very deep gorge, which is only about a half a mile
back from the Ohio north of Pomeroy, while its headwaters rise on the old valley
floor at Flatwoods, between Pomeroy and Chester. It is very evident that the
gorge of Thomas Fork was cut out by torrential waters and not by the small stream
which now occupies it. It 1s suggested that the flood waters of the Ohio at a stage
prior to the deposition of the glacial gravels may have occupied the gorge of Thomas
Fork simultaneously with its present channel at Pomeroy, and that the Pomevoy
channel finally obtained control of the full volume of water.
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KANAWIIA VALLEY.

The features of the Kanawha Valley above Charleston have been admirably
described and illustrated by Messrs. Campbell and Mendenhall in a paper on the
““Geologic section along the New and Kanawha rivers in West Virginia,” ¢ already
referred to, and are also most admirably shown on the Charleston topographic sheet
of the United States Geological Survey, a portion of which is reproduced in general
features on PL IX, so that further description will not be given.

From Charleston to the Ohto at Point Pleasant the characters of the valley are
not strikingly different from those in the plateau section above, but there is a notable
constriction of the valley in the vicinity of Winfield that has been interpreted by
others, as well as the author, to indicate the location at this point of an old col, which
will be called the Winfield col. The gradation plains in the vicinity of St. Albans
will be further discussed in connection with the description of Teays Valley.

There is another notable constriction of the valley at Point APleasant, where the
floor of the old valley extends eastward around the hills immediately bordering the
river. At this col the valley is about three-fourths of a mile wide, and the bordering
hills are very precipitous and rise to elevations of 250 feet on both sides of the river.
This might be called the Point Pleasant col.

RACCOON CREEK VAILLEY.

The valley of Raccoon Creek 1s very tortuous, and presents a great variety of
features, as do also many of its smaller tributaries. The mostimportant constrictions
of the valley occur at Moonville and near Minerton. At both of these places the
stream occupies a very rough and rugged section of country. All of the minor
streams in the immediate vicinity of these constrictions have cut very deep narrow
gorges, and the regions are as rough as any found within the borders of the State
of Ohio. .

At Moonville the valley is less than an eighth of a mile wide, and the walls rise
in vertical cliffs to an elevation of 225 feet above the stream. The valley is here
traversed by the Baltimore and Ohio Southwestern Railroad, and much difficulty was
experienced in the location of the roadbed, as it was necessary to make numerous
rock cuts, a few short tunnels, and several bridges in order to get th.rough the
narrows of this gorge. The features of the gorge may be readily observed from the
windows of the passing train. This gorge marks the position of what will be called
the Moonville col. On the south side of the valley, near Zalaski, the wall of the
valley is low, and there is a continuation of the old valley directly southward.

«Seventeenth Ann. Rept. U. 8. Geol. Survey, Pt. II, pp. 473-511.
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At Minerton the valley is not as narrow as at Moonville, but the surrounding
table-land is fully as high, and the evidence of ‘the former cxistence of a col at this
point is very comptete. This will be called the Minerton col.

From the Moonville col southward down the creek the valley broadens somewhat
rapidly and the bordering hills become more rounded until the mouth of Long Run
is reached, where the width of the valley increases abruptly and the older features
are much more manifest, and theqe conditions continue down the stream to the mouth
of Elk Fork, where the valley seems to turn up this fork and continue with similar
characters nearly to Vinton station. Bclow the mouth of Elk Fork the older
features of the valley continue downstream to the great loop near Radcliff, where
the valley is constricted very suddenly, and it grows narrower and more precipitous
from this point down to the Minerton col. The broad features of the valley of the
Elk Fork do not continue up that stream from Vinton to McArthur, but turn to the
west along one of its smaller tributaries to McArthur Junction, while between Vinton
and McArthur Junction the stream is in a very narrow gorge, which undoubtedly
represents the position of another old col, called the McArthur col.

Down the Raccoon from the Minerton col the valley becomes wider and less
precipitous, although the walls are still very steep and the region is very rough and
rugged for many milcs.

In the vicinity of Rio Grande the valley of the Raccoon is much broader than in
any other portion of the stream’s course, and the neighboring region is less rugged,
+ the hills being very much lower and having gentler slopes. Many remnants of the

old gradation plains are well preserved in this section.

Between Rio Grande and the mouth of the stream there are three well-marked
valleys which lead off from the valley of the Raccoon, one toward Rodney, another,
some miles farther down, toward the south, in the direction of the waters of Symmes
Creek, and another at Northuptown, which passes eastward toward the Ohio in the
V101mty of Gallipolis.

From Rio Grande to the mouth of the creek -the valley becomes pelceptlbly'
‘narrower, indicating very strongly that this scction of the Raccoon is reversed, a
fact that is also indicated by the levels of the gradation plains, which show a gradual
fall from the Ohio River to Rio Grande.

The valley of the Little Raccoon was not examined in detail, but it is evident
that it is made up of sections of several independent old valleys. Only one col was
definitely located on this stream, a short distance below the mouth of Dickson Fork.
There are probably two or three others farther up the stream between this Dickson
Fork col and Hamden, ’ '
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SYMMES CREEK VALLEY.

Passing up Symmes Creek from the Ohio opposite Huntington, the valley of the
creek, which is less than half a mile wide at the river, becomes a very narrow gorge,
deeply cut below the high table-land in the -vicinity of Marion. North of this
gorge, which undoubtedly represents the position of an old col on this stream, and
which is called the Marion col, the valley lof the stream broadens rapidly to the
junction of Sand Fork. The valley of Sand Fork is rather broad, and the stream in'
its lower course meanders over an extensive swampy plain half a mile or more in
width. While the valley of Symmes Creek from the Marion col, as well as the
northward continuation of the valley represented by Long Creek, is rather rough and
precipitous in character, it is quite comparable in size to that of Sand Fork, and
it is very suggestive that the prinecipal erosion of the two valleys was pro‘duced by
streams of about equal volﬁme, but that Long Creek Valley bas been recently
~ .enlarged and reversed by the present waters of Symmes Creek.

From the junction of Sand Fork with Sylhmes Creek a broad, open, flat country
extends across the divide to the Raceoon, while farther upstream, near Evans Mill,
the creek runs in a very narrow, deep, precipitous gorge. This gorge undoubtedly
represents the position of another eroded eol. From the Evans Mill col northward up
Grassy Fork the valley broadens gradually and its walls become less precipitous,
but up Black Fork another deecp gorge is encountered hut a short distance from the
junction of these two streams. The valley of Grassy Fork, as the namme indicates, 13
a broad, open, fertile valley for a number of miles, and on the left branch of Grassy
Fork opens out into the Cackley Swamps east of Camba, while the right branch
passes through a narrow gap a short distance above Madison Fm‘na;:e, and its head-
waters extend into the flat meadow lands south of Rocky Hill. Besides the gorge on
the Black Fork, near its junction with Grassy Fork, there is still another gorge 4 or
5 miles farther up the stream. These undoubtediy represent the former positions of -
old cols which have been eut through by the present streams.

B1G SANDY VALLEY.

The valley of the Big Sandy has been examined by the author only for a distance
of 12 or 15 miles from the Ohio. Throughout the section examined there are many
well-preserved remnants of the old valley floor, those near the mouth of the river
standing at about 180 feet above stream, or about 670 feet above tide.  The present
stream has cut a narrow gorge in the old floor, while the bordering hills are rather
~ steep and rise to elevations of from 700 to 900 feet above tide. Within the more
recent valley there are considerable deposits of silt and sand, which have been recut
to a very large extent by the present stream., The silt terraces arc about 130 feet
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above the river, and correspond in elevation to the gravel terraces that fill the deep
gorge of the Ohio near Catlettsburg, and are probably of the same age, having been
deposited at about the same stage of water level. "The old gradation plain remnants
rise gradually up the Big Sandy Valley. ' '

PINE OREEK VALLEY.

The valley of Pine Creek has not been carefully studied by the author, but has
been observed at several widely separated points. The lower portion of the valley,
which is roughly parallcl to the Ohio, has all the characteristics of valleys of the older
cycle, as well as the accompanying rejuvenation presented by the deeper trenching of
the present creek. The valley, however, narrows rapidly northward npstream, which
suggests that within a short distance it might.pass into a gorge having the character
of acol. This suggestion is strengthened by the fact that at a point 15 or 20 miles
farther upstream the creek flows in a rather wide and open valley, bordered by low
hills, bnt the exact location of the connection between this upper larger valley and
the old drainage line to the west was not determined, yot the possible locations of
such a connection are suggested by question marks on the map (Pl. XVII). These
features, taken in connection with the abnormal relation of the present stream to both
the old and present drainage, make it quite eyident that the present stream is com-
posed of several sections of an older drainage channel, and suggest an interesting
field study. .
LITTLE SCIOTO VALLEY.

The lower portion of the Little Scioto River is cut into the floor of an old valley,
and its trough is about 150 feet below the plane of the old floor, while the hills bor-
dering the old valley rise about 250 feet above the old floor. The upper waters of
the Little Scioto have not been critically examined, but that there are nuamerous
minor modifications is very apparent from the abnormal arrangement of the drainage.
The close relation to the upper waters of Pine Creek is manifest,

SUMMARY.

From the foregoing discussion of thé valleys of the smaller streams that lie
wholly within the basin it is evident that they possess very many features in common.
They are marked by characters somewhat similar to those mentioned in connection
with the larger streams, in that throughout their courses there are stretches where
the valleys are wide and present features of maturity, and other shorter intervals
where they are narrow and precipitous and bear all the marks of very recent erosion.
Many of the smaller streams that have not been examined undoubtedly will show
similar features, which will be brought out by future field work, but it is thought that
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enough of the characters have been determined to furnish a good foundation for an
interpretation of the major topographic features. On many of the other. smaller
streams represented on the maps accompanying this paper some observations have
heen made, and wherever the characters of the valleys have been indicated they are
very certainly known, but a description of each individual valley would be merely
repetition, for they all bear the impress of an older mature cyele of erosion, the
present strcams being deeply intrenched in old valleys; and although in most cases
no remnants of the older valley floors remain, the rejuvenation is clearly marked in
the sharp angle and change of grade of the valley walls.

In the above discussion the location of the old cols on the various streams has
been made largely on the basis of the characters of the valleys, yet at the same time
the characters of the divides which separate the different basins, and of the spurs
which run out from the main divides, together with the general surface slopes of the
old peneplain, have also been important factors in their location; but as these features
are not apparent in the immediate study of the valleys they have not heen mentioned
in the discussion. In this connection it may be-said that in the vicinity of the cols
the divides on opposite sides of the valley usually retain their full elevation up to -
the very edges of the valleys, while in the broader portions'of'the valleys the lateral
divides approach the streams in-series of ridges, which gradually decrease in eleva-
tion to the immediate valley walls. While it 'seemns evident that the cols crossed by
the streams were the lowest in the divides which imponded the waters, at the same
time it also seems cvident that they were, as a rule, very narrow gaps; and conse-
quently the streams, in cutting down these gaps to greater depths and in broadening
their valleys, cut back laterally against the divides, thus producing the features noted
in the descriptions of the valleys at these points.

OLD HIGH-LEVEL VALLEYS.

GENERAL DESCRIPTION.

The old deserted high-level valleys possess many features in common. The
fact that they are not now traversed by the streams that produced them or by other
streams indicates that they niust occupy portions of the present divides, for when-
ever a river valley is deserted it at once develops in some part of its course a water
parting, although this may bhe represented for some time only by a lagoon or a
swampy area. As the adjacent drainage lines are cut deeper, the old valley floor
will be left higher and the divide will become more marked. This s true even as to
a minor modification, such as an oxbow cut-off, but in thrs case the divide is usually
very ncar the upper end of the deserted portion of the valley, the lower portion
having the longer drainage line, yet these old high-level valleys all occupy positions
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in the present divides. It is a well-observed fact, however, that the divides of
which they form a part decrease in elevation, as they approach these old valley seg-
ments, by a rather gradual series of descending ridges, until the edge of the old
valley wall is reached. It is also true that the major divides of the neighboring
region run parallel to the direction of these old valley floors, and it is only the
spurs from these major divides that approach the sides of the old valleys and in
which the floors of the valley form a part of the present divides.

Among the most common and striking characteristics of these old deserted val-
leys are the well-graded valley walls which border them and the very mature drain-
age shown by the valleys. The depth to which the old valleys are cut below the
surface of the old Tertiary peneplain varies considerably, depending in each case
on the location of the valley in the basin, but in general it may be said that they
are usually from about 150 to 250 feet deép. The elevation of their floors above
present drainage lines is also variable, but in the portions of the Valleys bordering
the through-flowing streams it is often as much as 150 feet above the streams.
That the streams occupying these old valleys were well graded is indicated by the
* fact that in most places, especially on the larger streamns, the valley floors are flat-
bottomed, forming a graded plain often half a mile or more in width.

Another important feature associated with these old valleys is the great depth of
the residual soils on the adjacent slopes and in' the valleys of the smaller streams which
have not been subjected to strong evosive action. Upon the floors of most of these
valleys may be found deposits made by the streams. These often consist of gravel
beds, sometimes of rather coarse material, but more frequently of finer sands and
silts. In numerous sections of these deposits the shingling of the gravels is well
marked, indicating beyond peradventure the direction of flow of the streams which
deposited them. In most cases the deposits laid down by the old streams are over-
lain by fine silts and clays, which are undoubtedly of later age, for there are in many
places evidences of buried soils below these silts and clays, and this soil zone is
usually well marked between the upper deposits and the lower.

Another marked feature which is characteristic of the deposits on the floors of
all of these valleys is the great depth.to which they have been leached. In several
cases this leaching has been observed to extend to a depth of 30 or even 40 feet.
The flat lands over which these clays and silts are distributed are often known as the
““crayfish” flats, and also as the ‘“ white-clay ” districts. As a general rule they are
very poor farming lands, and 1t is evident that their sterility is due to the lack of
lime salts, for in some places where land plaster has been applied these poor lands
have been converted into very good' farms. It has been suggested that the lack of
lime in these soils is due to some conditions existing during the period of the deposi-
tion of the clay; but, after an examination of a large number of sections, it is the -
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opinion of the author that the poor quality of the soil—arising from the lack of
lime—is due to the very extensive leaching which these deposits have suffered. In
some sections, where exposures are obtained at a depth of between 20 to 30 feet
below the surface, the lower beds of sand and gravel are often very thoroughly
cemented with lhme and iron salts, and it seems certain that these minerals have been
derived from the upper layers by descending percolating waters. An attempt has
been made to use the amount of this leaching as a time measure—to determine by it
the length of time that these deposits have been exposed, but only the most general
results havé been obtained, and these indicate a very long period. The.conditions for
thorough leaching are extremely favorable, on account of the underlying porous
sands and gravels, which would afford the very best of drainage to the upper silt
- deposits. In most cases these old valley floors are now very much dissected by the
minor drainage lines which cross them, and one traveling lengthwise of the valley finds
_its floor often rough and hilly, so that its fcatures may be well observed only by
ascending to the top of the table-land, from which point the sharp crosion on the
valley floors is lost in perspective and the broad features of the valley stand out in
general outline. \ '

Besides these positive characters, there are some negative ones which are
also worthy of mention on account of the possible rclation which the old drainage
sustained to the drainage of the Glacial epoch. The possible occurrence of glacial
deposits on the floors of the high-level valleys was constantly kept in mind and dili-
gent scarch was made for them, but none were found at the higher levels, though
some were scen in old oxbow cut-offs that lie at much lower elevations along thd
lines of some of the larger through-flowing streams—as, for example, in the old
valleys at Newport and opposite Cheshire, on the Ohio, and in the old valley at
Londonderry, on the Scioto.

Another bit of negative evidence is the lack of any indication of rejuvenation .
on the floors of any of these old valleys before the deposition of the sands and silts,
this indicating beyound question that the first change in the history of the older cycle
of erosion was the deposition of the sands and silts.

GENERAL DISTRIBUTION.

These old high-level valleys are distributed very irrvegularly over the entire
area. Some, as the California Valley, the ¥latwoods Valley, and Teays Valley, lie
adjacent to the lai'ge through-flowing streams; other smaller remnants are distrib-
uted very generally among the headwater streams, extending even far up onto the
plateau region. It is'noticeable, however, that they are very much more numerous
in the northeastern half of the basin, or, to speak more accurately, northeast of the
major divide which separates the waters of the Kanawha and Elk River from those
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of the Little Kanawha, and which, continued westward, crosses the Kanawha at
Winficld, the Ohio at Crown City, and Symmes Creek at Marion, as shown on the
» map (Pl. XIII). For convenience of reference this divide will be called the Winfield-
Crown City-Marion divide. ' '
The most important modifications south of this divide are the Flatwoods and
Teays valleys, although there are undoubtedly others that have not yet been
discovered. . ' '
SPECIAL DESCRIPTIONS.

In discussing the characters of the separate remnants of these old valleys it is
proposed to give to each section a name which will serve as a ready means of refer-
ence, and in the selection of these names it has secmed best to give to the valley the -
name borne by the town which is located upon the old vallcy floor or the local name
by which the region is known. It seems best, also, to discuss these different valley
recmnants in the order in which they are locally grouped, and to follow out in a
general way the connections that exist between them. They are grouped into two
sections, according to their general distribution, a northern and a southern, and this
order will be followed in the descriptions.

TEAYS AND FLATWOODS VALLEYS.

In the southern section the most important of these deserted valleys is the
well-known Teays Valley. Its relation to the Kanawha River was eavly recognized,
and it has been described by many authors, notably by Prof. I. C. White, of Mor-
gantown, W. Va., and Prof. G. Frederick Wright, of Oberlin, Ohio. Since the
completion of the topographic sheets of the United States Geological Survey includ-
ing this region it is possible to give a much more detailed description of the char-
acters of this valley and to present its features more clearly. This the author has
attempted to do on the map (Pl. IX), on which contour lines of - 500, 700, 900,
and 1,100 feet clevation are shown, and on which a system of coloring is employed
to bring out the features of the bordering table-land and the gencral characters of
the valley. :

The other important old drainage way in the southern section is the Flatwoods
Valley, back of Ashland, Ky., and opposite Ironton, Ohio; and as Teays and Flat-
woods valleys nnquestionably form parts of the same system of drainage, the two
will be discussed together, as the features of the Flatwoods Valley are also shown
on the topographic map (Pl IX), taken from the Ironton and Kenova sheets
of the United States Gcological Survey. 1t is to be observed from this map that
the surface of the old peneplain in the vicinity of St. Albans and Charleston now
stands at about 1,000 fecet above tide, and that it slopes gradually northwestward,
its elevation being about 900 feet in the vicinity of Huntington and about 800 feet
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at Ironton, or that it has, in general, a slope of about 200 fect in about 50 miles,

or of ahout 4 feet to the mile. The Kanawha River at St. Albans is 560 feet above
tide, and at Ironton the Ohio is 483 feet above tide, so that there is but 77 feet
fall in the present drainage between St. Albans and Ironton. The distance by water
being 120 miles, the fall is about 7.6 inches to the mile, or, if the distance in a direct
line were taken to be 50 miles, the fall would be approximately 15 inches to the mile.

The old gradation plains near St. Albans are now approximately 675 feet above tide;
the rock floor of the valley, as near as can be estimated, is about 662 feet above tide
near Cades, in Teays Vulley; at Hurricane, abont 665 feet ahove tide; at Barbouvs-
ville, at the junction of .Mud and Guyandot rivers, about 653 feet above tide.

Immediately back of Ashland the old river gravels are resting on the original valley
floor at 645 feet above tide, while at Advance, opposite Ironton, in the old valley, the
rock floor stands at an elevation of about 650 feet above tide. Where the old valley
meets the Ohio below Ironton the old gravels show the old valley floor to be about
645 feet ahove tide. It thus appears that the grade of the old valley floor as it
now stands is about 7.2 inches to the mile between St. Albans and Ironton. If the
grades rvepresented by the difference in elevation of the present drainage at St.

Albans and Ironton (77 feet) and that of the old valley (30 feet) were compared
with the grade of the peneplain it would appear (as the present grade when meas-
ured in a direct line is nearly double the old grade) that there has been an elevation
of the npper section of the region sufficient to produce the iucreased grade; but
the fact that the present drainage, when measured in its circuitous route of 120
miles, has almost exactly the grade which is now presented by the old valley floor,
would indicate that the position of the region has 1'ema‘ined' almost constant, for it
seems reasonable to suppose that the volume of water in the Kanawha has been
almost constant, and -that the grade which it would establish in the same system of
rocks would he about the same. As the old valley has the sume grade as the pres-
ent stream, it appears that something other than differential movement must account
for the difference in the grades as indicated, when measured in a direct line.

Since the abandonment of the old valley the present drainage has lowered its
channel about 100 feet at St. Albans and about 160 feet at Tronton—the deeper
cutting of the intermediate "stage being neglected for the moment—making a differ-
ence of about 60 feet. The dirvect line being about 50 miles and the line of present
drainage about 120 miles, the establishment of the grade of 7.6 inches per mile over
the longer route would more than account for the observed difference in cutting at
the two points. To enable the river to establish the same grade over the longer
route would .necessitate the elevation of the entire region at least that amount, or the
discovery of a shorter outlet to the sea by the lower waters of the stream, with a
resulting increase of the grade in that section to an amount which \Yould permit the



H2 DRAINAGE MODIFICATIONS 1IN SOUTHEASTERN OHIO.

cutting observed in the upper section. If the difference was produced by elevat—ion,
it scems evident that it was of an epeirogenic type and included the entire basin, as
the relations of these grades do not seem to indicate any differential nmovement, cer-
tainly none of sufficient magnitude to have produced the deflection of the drainage
from the old line.

In comparing the width of the valley in different sections it is to be noticed that
there are one or two places ‘where the old valley seems to be somewhat coustricted,
notably at Barboursville, in Teays Valley, and in the section bhetween Ashland and
Ironton, in theAFlatwoods Valley. 1In the latter case the valley -wall extends out
from the south toward the present Ohio River, and the old valley between these
southern hills and the hills next to the river is rather narrow. However, even at
these constricted places the valley floor is still nearly three-quarters of a mile wide,
while the average width of the valley floor throughout the entire length of the valley
would equal about a mile. The contrast presented by this part of the valley of the
Ohio with that about a mile above Ashland is very striking, for at the point last
named the Ohio Valley is scarcely more than half a mile wide and very steep bluffs
stand on both sides of the river, while i1 the constrictions mentioned in the old valley
the bordering hills are low and well graded to angles of from about 20° to 23°. The
difference in the age of the two'valleys is thus strikingly sk'lown, and indicates clearly
that the Ohio could not have occupied its present position in its valley above Ashland
for a period ncarly so long as that during which the stream that cut the old Flatwoods
Valley held its course. This difference becomes still more marked when we take into
consideration the fact that the stream that occupied the Flatwoods Valley was probably
of very nearly the size of the present Kanawha River, which, of course, is much
smaller than the Ohio. .

The old river gravels on the floor of Teays Valley and of the Flatwoods Valley
Thave been often described, and their origin has undoubtedly heen correctly attributed
to the headwaters of the Kanawha in the crystalline area of the Blue Ridge
Mountains. Sections of these quartz gravels were examined in many places, and one
interesting deposit near the lower end of the Flatwoods Valley, on a small iributary
of Pond Run, showed a great number of quartz bowlders measuring 8 to 10 inches in
diameter. These were resting on an old blue muck clay bed, which in turn was
underlain by a residual soil passing rather abruptly into the decayed underlying rock.
In most of the sections, however, the quartz gravels are much finer, and as a rule are
" composed of pebbles from the size of beans to the size of one’s thumb. The fact was
noted that the gravels were very uniform in size in each exposure, showing that the
sorting action was very perfect. One exposure in a small ravine back of Ashland, -
resting directly upon the decomposed shales, was composed almost entirely of stones
about the size of one’s fist. Throughout both the Flatwoods and Teays valleys these
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gravels are a certain source of water supply, and wherever the present drainage is
helow the level of the gravels their outcrop is marked by a line of springs, while
the wells drilled in these vaileys always obtain water on striking the gravels.

‘Almost everywhere the gravels are overlain by a deposit of fine silt. Where
best preserved, this deposit of silt is seen to extend clear across the valley, but in
most sections of the valley it is deeply cut out by the present streams, and undoubt-
cdly extensive areas of the old silts have been thus removed, so that it is often difficult
to determine just how thick the original deposits were in any particular part of the
old valley floor. At Advaunce, in the Flatwoods Valley, opposite Ashland, the wells
penetrate about 18 to 25 feet of silt before they strike the gravel, and in several
sections, shown by the ravines which cut the floor, about the same thickness of silt was
observed. ~"The silts are much thicker in the upper portion of the valley, near Hurri-
cane and Scotts station, than they are in any other part. Here it was estimated
that the silts attain a thickness of about 80 feet. They extend very generally into
the smaller tributary valleys which come in along the sides of the main valley, and
often produce slack-water conditions in the smaller streams which occupy these
valleys, and, in some cases, cven swampy conditions. From the nature of these silt
deposits it seems evident that they were laid down in a body of water which stretched
entirely across the valley. In no case do they cxhibit marks of strong current
action; on the contrary, the delicate lamination which the deposits show in some
sections indicate that they were laid down in relatively quiet but at the same time not
stagnant waters. Old valley soils occur below thesc silts guite commonly in sections
that are favorably located. 1In several places the silts were observed at levels tonsid-
erably below the quartz gravels, which are presumed to rest upon the old valley floor,
- and appeared very much as though they might be in place, but a more critical exam-
ination showed that thesc silts have very generally crept down the slopes of the deeper
drainage channels which dissect the floor of the old valley, and that, in places, this
creeping has been in large masses, so that the characteristics of the original silt
deposits have been preserved and yet the silts have thus been carried below the level
of their original plain of deposition.

As already indicated the old floor of the valley is very generally deeply cut by the
present drainage chanuels, and has at some time heen cut even deeper than at preseut.
This is very clearly shown in the vicinity of Barboursville, where Mud River joins
the Guyandot. Just north of the village, at the point marked ‘“A” on the map
(fig. 1), there is a narrow ridge, whose major axis extends north and south, and
which thus occupies a position right across the valley. From its peculiar position
and its association with the deep erosion of the Guyandot and Mud rivers, lying,
respectively, to the west and the east, it offers a sort of natural fortification command-
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ing the approach from either side, and it has many historic associations in connection
with the civil war. The marks of the old earthworks are still visible.

The ridge is cut through by the Chesapeake and Ohio Railroad and an excellent
section is thus afforded. About 20 fcet above the railroad is a stratum of charae-
teristic gravel overlain by about 8 feet of silt and soil.  One standing on the top of
the ridge may readily observe that it is 4 remnant of the old valley floor, the level of
which can be easily recognized by numerous other remnants, hoth up and down the
valley (marked “VFE.” on the map, fig. 1). At the very base of this ridge, on
the west side, flows Guyandot River. Tt is separated from the north wall of the valley
by a very narrow rock gorge, through which flows Mud River. On the cast side

. e

F1a. 1.—Drainage modifications at Barboursville, W. Va.,

there is a low-lying area, which has undoubtedly been eroded by an old oxbow hend
of Mud River. At the south-end the ridge drops down rather abrupily about 75 feet
to the level of the village and is separated by this flat from the south wall of the
valley. Numerous wells in the village show that this flat, which separates the ridge
from the south wall of the valley, is an old silt-filled channel extending from Mud
River to the Guyandot, along the line indicated on the map by dotted lines. As the
Guyandot emerges from the hills on the south side of the valley it first turns eastward
and then swings around to the west in a great curve. Where it passes the end of
this old silt-filled channel it has exposed a vertical section of the old silts about 0
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feet in thickness. Here the bottom of the river is on the silt and the water is
15 to 20 feet deep. This gives an observed thickness of 75 to 80 feet. As stated,
these silts here stand in vertical cliffs resembling those ivhich are shown by the
loess. The character of the exposure is shown in Pl. X,

Just above the rock gorge which separates the ridge from the north wall of the
valley, Mud River is flowing in a channel cut in the silt deposits which fill its old,
deeper vallcy. 1In the gorge the river is flowing over the rock. At the point marked
“B” on the map (fig. 1) the river has a fall of about 5 feet. This fall is maintained
hy the presence of a thin band of very compact slaty shale. From the falls to the
Guyandot is about 250 yards, and in this distance Mud River descends about 5 feet
over a series of much softer shales. It is evident that at the time of formation of the
falls at the mouth of Mud River they were about 10 feet high. Since that time Mud
River has cut back only about 250 yards. The cutting of the river through the ridge
above the falls exposes about 40 feet of roek. The work involved in cutting out this
40 feet of somewhat decayed rock seems to be comparable to the work of the river
in eroding-the soft silts above by the lateral cutting in the low area just east of the
ridge. The rock barrier probably caused the meander just above. Similarly the
Guyandot found the work of excavating the silts from the old channel so much easier
than working against the rock walls that it made its eastward detour on that account.
From the above facts it appears that, following the desertion of Teays Valley by
the Kanawha and the consequent development of Mud River on the old valley floor,
_ there was an extended cycle of eroston, during which Mud River cut the deep channel
under Barboursville and at the same time it had its point of confluence with the Guy-
andot near where the latter enters the valley, next to the south wall. »

It would seem that the force of the Guyandot waters not arrested by the conflu- .
ence with the Kanawha was directed in a straight line across the old valley. Together
the two streams eroded the valley in this vicinity considerably below the present
level. Following this wus a period of extensive silting, and the deeply eroded channel
was filled up to the level of the flat on which the village stands. This silting so
obstructed the lower course of Mud River that its waters werc turned over the
low col in the ridge at the gorge. Then followed a period of erosion. The Guyandot,
working only on the. old silts, has been able to lower its channel faster than Mud
River, which had to excavate the rocks in the gorge. Since the two streams encoun-
tered the hard layer of shale at their present point of confluence, the Guyandot has
lowered its channel about 10 feet, while the falls of Mud River in the same time
have receded about 250 yards. The rate of cutting of the Guyandot is probably
limited by that of the Ohio below. '

The relations of the present drainage to the features of the old valley are shown
also m connection with the Hurricane Creek drainage. This stream rises in the
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areas south of the valley, comes into the valley opposite Hurricane, passes out of
the valley to the north about a mile from the town, and crosses the hilly region to the
north, entering the Kanawha at about 4 miles below Winficld. Where this stream
cuts across the valley it is in a trench about 35 fect below the surface of the valley
and about 40 feet below the gravel layer which marks the old valley floor. In
several places the gravels and silts above have crept down into the trough of the
Hurricune. An examination of the smaller tributary valleys, down the Hurricane a
mile or two, at once reveals the fact that the talus slopes bordering the almost perpen-
dicular walls, which are very characteristic of all of the drainage in this section
of the Hurricane Valley, are supplying material to the streams at present at a
much greater rate than they arve able to remove it. This is true even of Huarricane
Creek itself. o '

In this section also therc are numerous hills entirely surrounded with vertical
cliffs and scparated from the neighboring ridges by deep gorges of considerable
width, which are not now occupied by any water courses whatever. These features
are also quite common on the section of Poplar Fork of ITurricanc between its
junetion with the main stream and the valley above, for this stream also rises on the
south side of the valley, and, like Hurricane,.tr:werses the valley from south to
north. Tt is very cvident that the gorges associated with the Hurricane and Poplar
Fork have been occupied by much larger streams than those now occupying them,
and also that the present streams are running at elevations considerably above
the rock floors of the valleys, while the streams on the south side of the valley
 do not show the same characteristics. These features of the topography in this
section of the Hurricane and Poplar Fork valleys suggest at once that they may
have been produced at the time of the transfer of the waters of the Kanawha from
Teays Valley to the present course of the river across the Winfield col, and that at
the time of the transfer a portion of the waters passed around and through these
gorges on Hurricane and Poplar Fork, and then down the Hurricane to the valley
below, until the Winfield col was cut to such a depth that it drew off the upper
waters from these smaller valleys, leaving many of the deserted channel ways which
‘are found there at present, while the decper cutting of the gorge of. the Kanawha
and the Ohjo carried the: floor of these drainage lines far below the present level,
and that, with the filling of the Ohio Valley, these floors were again silted up, and
this very largely from the material supplied from the steep slopes of the gorges
previously cut. - |
| The physiographic history of Teays Valley seems to be, briefiy, as follows,
beginning with the old Tertiary peneplain as a base: First there was a very long
cycle of erosion which produced the old topographic features of the valley and its
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well-graded floor, which must have stood near base-level for a' considerable length of
time. During the latter stages of this cycle deposits of sand and gravel were laid
down along the course of the stream, while the floor of the valley was marked with
numerous lagoons and the deep-valley soils which are now seen in sections in the old
muek beds and buried vegetation associated with the gravel deposits. Following
this there was a period of slack water, during which the valley was occupied by a
very sluggish stream, in which the deep silt deposits were laid down to a depth of
from about 20 to 80 feet. As the much greater thickness of these silts in the upper
section of the valley in the vicinity of Hurricane and Scotts station can hardly be
attributed to the difference produced by subsequent crosion, it would seem that the
deposition must have been much greater at this point, and that here the upper
waters of the Kanawha may have first encountered the slack-water eonditions which
" prevailed in the lower seetion of its valley, and so would here have dropped the major
part of its load of sediments. Following this stage of slack-water conditions and
the deposition of the silt was the abandonment of the valley by the river and its
meander northward across the Winfield col around the silt obstruction. Next came
a long pefiod of erosion in which the local drainage was intrenched to a depth
of at least 150 feet below the old floor in the vicinity of Barboursville and corre-
sponding depths over the completely graded courses of all of the streams, even to
the smaller headwaters. Following this was the period of slack-water conditions in
which were deposited the great beds of silt which filled the old valley of Mud River
at Barboursville and produced a corresponding aggradation of all of the drainage
lines. Then followed another period of erosion, in which the streams cut out these
aggradation plains to a considerable depth, amounting to about 60 feet at the mouth
"of Mud River. Associated with this rejuvenation ‘are a number of minor modifica-
tions in the positions of the streams and their deflection over minor rock spurs
which were buried under the silts, of which the most noted example observed hy
the writer was the deflection of Mud River at Barboursville.

The general relations which the Teays and the Flatwoods valleys bear to the -
other drainage features are indicated on maps, Pls. XIIT and XVII.

Farther down the Ohio, below Ironton, there are several well-preserved remnants -
of the floor of the old valley which show from their elevations a gradual descent
toward the northwest. Thesc are undoubtedly to be correlated with the Teays and
Flatwoods valley floors, as they fall into close accord with the grade of the upper
section and carry deposits of similar character. These are found as far north as

Wheelersburg. .
CALIFORNIA VALLEY.

North of Wheelersburg and near Stockdale, in Scioto County, and extending into
Pike and Jackson counties, is the old California Valley, which has been deseribed by

i
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the author and Mr. Frank Leverett,” and correlated, with considerable confidence,
with the Flatwoods and Teays valleys, on the basis of the grade of the old valley floor:
and the deposits found upon it,-which consist of gravel beds of quartz pebbles overlain
by silt deposits. The southern portion of this valley is very deeply cut by the Little
Scioto River and its tributaries, but the northern portion, in the vieinity of California
Flats, and the area extending thence northward to the Scioto at Waverly, are very
perfectly preserved. TIts featurcs may easily be observed from the train on the Obhio
Southern Railroad at Beaver. Between the Ohio at Wheelersburg and the Scioto
at Waverly this floor has at present at least five water partings across it, which is
suggestive of the great length of time which has elapsed since its abandonment and
the establishment of the present dfaiuagc. The elevation of the valley floor where it
is cut by the Scioto Valley is, as near as can be estimated, about 600 fect above tide.
This would make a grade of about 9 inches to the mile between St. Albans, W. Va.,
and this point, a distance of about 100 miles. As indicated in the articles above
referred to, the topographic features of the California Valley arc quite identical
with those of the Teays and Flatwoods valleys, and the history of the cycles
through which this 1'égion has passed 1s also exactly similar to that of the other
valley.
LAYMAN, BARLOW, AND FLEMING VALLEYS,

North of the Winfield-Crown City-Marion divide the remnants of the old valley
floors are much more numerous than in the section to the south, as previously
mentioned, and their discussion will be taken up in connection with their relation to
the present drainage lines, and their correlations suggested in order. In the divide
separating the waters of Wolf Creek from those of the Little Hocking, in western
Washington County, Ohio, shown on the map (Pl. XI), there are three well-marked
abandoned valley floors. These are near Layman, Barlow, and Fleniing, The valley
floor at Barlow (Pl. XII, ) was described by Dr. S. P. Hildreth,? as early as 1838,
in his report, as follows: ‘

““On Mr. Lawton’s farm, in Barlow Township, Washington County, in the midst
of the marl vegion, is a locality of fossil fresh-water shells of the:genus Unéo. They
are imbedded in coarse sand or gravel cemented by ferruginous matter. The spot in
which they are found has once evidently been the bed of an ancient lake or pond.
It is now a beautiful valley of a mile or more in width by 4 miles in length, sur-
rounded by low hills. On the south side a small branch stream drains the super-
fluous water into the Little Hockhocking. In digging wells for domestic use in this
tract, beds of sand, gravel, and plastic clay are passed to the depth of 30 feet con-
taining imbedded branches of trees, leaves, and hagments of wood, of recent and
living specics. Similar valleys and levels are found in the uplands of the western

a Bull, Sci. Lab. Denison Univ., Vol. IX, pt. 2. b First Ann. Rept. Geol. Survey Ohio, 1838, p. 50.
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part of the county, lying between the headwaters of the creeks, and arc a kind of
table-land. From the frequency of these flat lands between the headwaters of the
Little Hockhocking and the south branch of Wolt Creek it is possible that at some
remote period the waters of Wolf Creek were discharged into the Ohio River instead
of the Muskingum. This opinion is strengthened from the fact that the head
branches of the South Fork now rise within 2 miles of the Ohio, and run northerly
parallel ‘with and opposite to the course of the Muskingum for 12 miles, and join
that river 20 miles from its mouth. The remains of its ancient beds would form
pools and ponds of standing water furnishing fit residences for the fresh-water
shells whose fossil remains are now found there. Great changes, evidently, have
been made in the direction of all of our water courses before they. found their present
* levels.”

The valley floor at Layman (Pl. XII, B) is not so large as that at Barlow,
but it did not_carry so large a stream. In several fields on the farms located
in this valley the old floor still shows under cultivation a black valley soil, and the
author was informed by Mr. J. A. (Rage, of Layman, that at onc place there is a
deep muck, from which much decayed wood has heen taken, and the waters issuing
therefrom have a very disagreeable odor.

The old floor at Fleming and its associated valley, still smaller than the others,
probably carried a smaller stream. The full depths of the silt deposits that cover
these remmnants of the valley floors were not determined, as all the wells examined
were very shallow, reaching a sufficient water supply very near the surface. The
bordering hills aésociated with these old valleys are very low and well graded, and
carry very deep soils at the present time, where not exposed to the strong erosion of
the present drainage. '

. WATERTOWN VALLEY.

Not directly in this divide, but associated with the Wolf Creek Basin, is another
abandoned valley floor ncar Watertown. This floor is about 2 miles northeast of the |
town and about a mile east of the South Fork of Wolf Creek. Rainbow Creek
heads on this floor. Whether all or only a part of the stream which occupied this
Rainbow Creek Valley drained over this floor is as yet undetermined. - Whether or
not there were other cols on the Muskingum below Lowell, and whether the reversed
Rainbow Creek carried a section of the present Muskingum, will require very careful
detailed work to determine, as the erosion of the valley of the Muskingum has been
so great in this portion that almost every trace of such cols has-becn’lost. There are
some indications in the characters of the divides which would seem to locate one such
below the mouth of Bear Run, If this should be subsequently ddermined it would
follow that both Cat Run and Bear Run drained through Rainbow Creek reversed
and over the old Watertown Valley floor. The location of this col is not indicated
on the map, because it was not considered sufficiently well established.
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ROXBURY VALLEY.

~In the divide separating the waters of Wolf Creek from the Muskingum,
- immediately south of Roxbury, there is now a very low col, and while it presents
tew features characteristic of most of the old valley remnants, still it seems quite
certain that it represeuts the location of a very short section of an abandoned
valley. The divide at this point s so narrow and the amount of erosion of the
large streams on each side is so great (abomt 150 feet) that nearly all the old
“valley “characters have heen lost, but judging from the location of the Meigs
Creek. col on the Muskingum, a few miles below, it seems evident that the old
stream which headed at the Bluerock col must have or 1gma]ly flowed through
this low gap.

Along the valley of Wolt Creek and 1its South Fork are well-preserved
remnants of the old gradation plain, which show a marked gradient to the south
and 'passA directly into the floors of the Layman and Barlow valleys, as
indicated on the map (Pl. XI), while the valley at Fleming carried but a small
portion of the headwater drainagc of the South Fork. The old gradation plain
can be traced down the valley of the Little Hocking and its east branch to the
plains at- the mouth of the stream already referred to in._the discussion of the
characters of the Ohio Valley. | '

TORCH VALLEY.

This gradation plain continued westward into an abandoned valley at Torch,
which now forms the divide between two small streams, one flowing westward into
the Hocking and the other eastward ‘into the Obio (Pl. V, 4). This valley seems to
be somewhat narl"qwer than usual for an old valley remnant, but this appearance is
probably due to the fact that the silt accumulations are not as thick here as in many
other places, and so the valley walls come down cloger to the bottom of the broad V.
" The floor of the valley has been sectioned in numerous places by the Baltimore and
Ohio Southwestern Railroad in the construction of its roadbed between the valleys
of the Hocking and the Ohio at Little Hocking. The best section exposed is but a
few rods west of Torch, where the cut is about 25 feet deep and is located very near
the center of the old valley, and in the present crest line. The section above the
track shows about 15 feet of very fine clay, scattered through which are small decayed
pebbles. Except for the absence of foreign material this clay resembles very much
a blue glacial till.  No lamination was observed and it was thought to be a very deep
residual soil, or possibly a river muck. Above this clay is a layer of from 2 to 3
teet of river gravel, composed mostly of small material varying from a quarter of an
inch to 4 -inches in dlametel and mostly flattish or lentxcuhu in form. Its local
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origin from the Carhoniferous sandstones and shales is very evident. The sandstone
pebbles are more equiaxial than the pebbles of the shales. All of this gravel is so
thoroughly decayed that good-sized pebbles can be casily crushed between the fingers.
The section did not show any well-marked evidence of shingling, but was very cer-
tainly strecam made and stream laid. Above the gravel is about a foot of rather red -
clay soil and above that some 6 or 7 feot of loess-like silt.

The bed rock is not revealed in the bottom of the cut, so that the exact depth of
the filling was not determined; however, the bed rock is thought to be not very far
below the railroad track judging from other sections to the cast and west which do
not show so much clay but which do cut into the rock beneath. In some of these
other cuts the gravel lies directly upon the decayed rock surface without the thick
clay beneath. One of these sections, about a mile east of Torch, shows about § feet
of a sandy clay, graduating into the much-decayed underlying rock and overlain
by about 2 feet of gravel, and this is overlain by about 4 feet of reddish clay, and
above this is some 6 feet of loess-like silt. Immediately below the silt there were
observed some evidences of an old soil line. The reddish clay seems to have been
deposited over the top of the gravels at a muech earlier date than the deposition of
. the silt above, as would be indicated by this soil line.. This suggests that the channel
was shifted after the gravels were laid down in the immediate bed of the stream,
that the gravels werc subsequently buried under flood-plain deposits, and that the
reddish clays were part of the bottow land bordering the immediate chanunel of the
streain: | '

Both ecast and west of Torch the old vmllcy fioor is deeply cut by 1ecent erosion
into many very picturesque ravines and gorges. This is especially true on the
western sides. The railroad follows one of these ravines from the valley of the
Hocking to the old valley floor, making a grade of about 125 feet 1 2 miles, while
the grade is not so steep fron this crest line to Little Hocking. This places the old
floor at this point at about 150 feet above the Ohio; or 690 feet above tide.

COOLVILLE AND TUFPPER PLAINS VALLEYS.

The old valley extends westward to the Hocking Valley at Coolville, which it
crosses at an elevation of about 150 feet above the Hocking River. A section of the’
deposits on the floor of the valley at-Coolville is shown in the main street of the
village, where the gravels are revealed to-a depth of about 4 feet with about 6 feet
of silt above them. In this exposure the gravels are heautifully shingled to the
southwest, showing beyond all question the direction of flow of the old stream.

The old valley extending southward from Coolville 1s a very c‘onspfcuous feature
of the topography. For a considerable distance between Coolyille and Tuppers Plains
the floor of the valley is very deeply eroded by a small tributary of the Ohio, but
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is well preserved at the water parting at Tuppers Plains. The exact elevation of the
floor at this point was not determined, as no well sections were found which pene-
trated the gravels. In the lower portion of the village a number of wells reached the
gravel beds at depths of from 20 to 25 feet, passing through fine 5111:5, and, in some
cases, throngh beds of quicksand. '

On account of the deep erosion in the basin of Shade River the conrse of the
old valley is more obscured, and yct it can be traced by means of the few benches
which are left along the present streamn valleys. It crosses from the East Fork of
the Shade to the Middle Fork, 2 miles above Chester.

VALLEYS AT HEADWATERS OF FEDERAL OREEK AND NIOCKING RIVER.

Two other remnants of old valley floors have been observed in castern Athens
County, one extending between the headwaters of Federal Creek and the Hocking,
and the other between the headwaters of the East Fork of Shade River and the
Hocking. The valley floor at the head of Federal Creek stands at an elevation of
about 730 feet above tide, or 140 feet above the present Hocking, and remnants of
~ its southward cxtension are found on numerons benches along the Hocking River as
far down as Guysville, where they turn to the south and connect with the other
. valley floor. The other valley is narrow and the table-land rises about 175 feet above
the deposits which lic on its floor. One well in this. valley is walled for a depth of
40 feet, but no data were obtained with reference to the character of the deposits
_passed through. A hed of fine gravels containing numerous quartz pebbles was
found at an elevation of about 697 feet above tide, which was thought to represent
very nearly the elevation of the old valley floor. It is interesting to note the pres-
ence of these quartz pebbles in the gravels of this valley floor, for they become an
important feature in the gravels of the floors tarther southwest. They seem beyond
all question to be locally derived from coarse conglomerates which are exposed in
this region.

- CHESTER AND OHIO FLATWOODS VALLEYS.

From Chester, on Shade River, the old valley can easily be followed southward
to the waters of Rays Run (Pl. XIII). About a mile south of the village are
many fine sections of the gravels which here rest on the floor of the valley;
thesc are now at an elevation of about 680 fect above tide. Beside the pebbles of
the sandstones and shales of the neighboring hills, there are in these gravels numerous
quartz pebbles, most of them of about uniform size and about one-half inch in
diameter, on an average. Like all the gravels resting on these old floors, these
gravels here are ifel‘y much deeayed and the quartz pebbles are coated with a
coloring of iron which gives them a. very aged and rusty appearance. The valley
here swings westward, following the hcadwatcrs of Rays Run to the flat plains
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known locally as the Flatwoods (PL VI, 2, and Pl. X11, /). At this point the
valley is about one-half mile wide and hills rise by gradual slopes up to elevations
of 175 feet above the valley floor. The headwaters of Thomas Fork of Leading |
Creek are on this flat section, and they follow the valley westward nearly to the
Meigs County fair grounds, north of Pomeroy, where they leave the valley and cut
through the old valley walls in a very deep gorge, while the valley makes a very
sharp bend, passing southeastward somewhat parallel to thie adjacent valley of the
Ohio and only ahout a mile north of it. This section of the valley is locally known
as the Neese settlement. It again bends to the south and merges with the Ohio
valley near Racine (Pl. XTI, Z). In the vicinity of the Meigs County fair grounds
it is cstimated that the old valley floor stands about 160 feet above the Ohio, or 670
feet above tide. It has heve suffered very cxtensive erosion, and undoubtedly the
original deposits on the floor of the valley have been very largely removed; how-
ever, at a few protected points, sections of the old gravels were observed.

The gravels here also contain a new element in the shape of small nodules of
kidney iron ore. These are about the size of beans,and form only a very small per-
centage of the gravels. The source of this ore is to be found in the thick beds of
red clay which occur in the bordering hills at elevations of about 100 feet above the
valleys. Insome of the ravines east of this locality this hematite ore was coneentrated
in the bed of the streams during the long period of eroston of the deep valleys, and
~ in the early days was collected for furnace purposes, but the supply was soon exhausted,
as there is no large vein from which the material is derived, for it consists ouly of
kidney nodules distributed through the red clay. The abundance of this iron ore
bas contributed an important and interesting factor to the deposits on the old valley
floors farther southwestward, and assists very materially in the correlations of the
directions of the streams. '

DUTCH FLATS VALLEY, WEST VIRGINIA.

To give an adequate deseription of the interesting features of this region would
require the carefully prepared maps of a topographic survey, and only the briefest
outline of general features can be indicated at present. That the old Valléy crossed
the present position of the Ohio at this point is ' manifest from its southward continu-
ation into West Virginia. On account of the extensive erosion in connection with
the valley of the Ohio, and of the location of ‘the oxbow channels, of which there
seems to have been several, it is difficult to determine the cxact position of the old
stream at this point. A marked example of these great oxbows is found near Hart-
ford, where there is an old valley which passes around the river hills and returns to
the river again 3 miles below. Tt is evident that this oxbow has been occupied by
the Ohio during its maximum flood-water stages, as there arve very extensive deposits
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of sand in the valley, and these lead across the divide between this valley and the
valley of the Ohio below Pomeroy at several low gaps, the most marked of which is
about a mile south of Mason City and at an elevation of 160 feet above the river, or
677 feet above tide. | |

From this Hartford oxbow the old valley extends southward several miles and its
floor is deeply cut out by recent drainage lines which now flow westward through
narrow gorges across the divide. This old valley is, on an average; about three-
fourths of a mile in width, and the bordering hills risc some 175 feet above it to
the table-land. The somewhat meandering course of the valley is indicated on the
map (Pl. XIII). Its floor is covered with gravels, which furnish an incxhaustible
supply of water, as do the gravels of most of the other valley remmnants. These
gravels are often cemented with iron and lime salts, and are quite like a conglomerate
in character. ‘

- Besides the sandstone and shale elements, the rusty quartz pebbles which have
been mentioned in connection with the old valleys on the north side of the Ohio are
here a very marked feature, as is also the numerous nodules of hematite ore. In
three instances a very imperfect shingling was observed. Above these gravels there
is a deposit of sands and silts, often as much as 40 or 50 feet in depth; the snrface
portions of the silts arc white in color and give the name of white-clays to the lands
in the vicinity of the upper or Duteh Flats (PL. VI, Z, and Pl XI1I, 7). Here
the surface of the depostts now stands at an clevation of about 685 fect above tide
~and the old floor is about 15 to 20 feet lower. At Dutch Flats the valley turns west-
ward, and, after making several bends, passes out into the great oxbow in the valley of
the Ohio, opposite Cheshire. From the relation of the valley walls, it appears that
the old stream passed along the southern sidé of this oxbow and reached the present
position of the Ohio, a short distance above Point Pleasaﬁt, opposite the mouth of
Campaign Creck. The name Dutch Flats is suggested for this old high-level valley,
which resembles in many ways the old Teays Valley. _

Throughout the valley the upper slopes are very conspicuously marked by the
slender wave terraces, which have already been mentioned in the deseription of the
general topographic features of the lowland section. These present at lcast three
series, extending to an elevation of 850 feet above tide. On a projecting point of
the valley wall it was possible to observe these benches through an are of 260°, and
by level observations it was determined that they are practically horizontal at the
present time, while the dip of the strata is about 20 feet to the mile, so that it is very
evident from these ohservations, as well as very numcrous ones in other districts,
that these are not structural terraces due to differential degradation. ‘

About a mile south of Hartford there is a tributary to this old valley which
comes in from the eastern side and is now occupicd by the waters of a small run.
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This vallev extends castward and comes out to the Ohio again opposite Racine. Its -

floor and the deposits upon it, and its walls, resemble very perfectly those of the
larger valley just described, and its direct continuation on the Ohio side of the river
is very manifest when observed from the high hills which border the valley. The
old gravels were found on this floor at about 680 feet above tide, under about 20 feet

of silts.
POINT PLEASANT VALLEY.

At the confluence of the Duteh Flats with the present valley of the Ohio, at
the mouth of Campaign Creek, it received another tributary-on the southern side,
which is now represented by the high-level valley floor east of Point Pleasant, and
‘which represents the old valley of the lower section of the Kanawha River hefore it
crossed the col at Point Pleasant. The old gravels were found under about 20 feet of
silt on the old vailey floor east of Point Pleasant, at an elevation of about 689 fect
ahove tide, or 177 feot above the Ohio River. ‘

Extending back from the Ohio River opposite Point Pleasant, on the Ohio side,
there is another old valley, which has its floor at an elevation of about 670 feet
ahove tide, and which pusses northward to the valley of Campaign Creek a little
above its mouth. This floor was probably occupied by the lower waters of Campaign
Creek when it was flowing at that elevation.

RODNEY VALLEY.

" From Point Pleasant the old valley extendeda long the line of the present Ohio
to the mouth of Chickamauga Creek, just above Gallipolis, where the old gradation
plains are well marked at an elevation of about 674 feet.above tide. From the
'general mature features of the Chickamauga Valley it is very evident that it repre-
sents the continuation of the line of the old drainage. The remmants of the old
gradation plaius extend up the valley to the vicinity of Kerr, where they merge into
a remnant of an old valley floor which extends to the valley of the Raccoon, past the
village of Rodney (P1. X1V, (). Here the old floor is covered with silts and sands,
as shown by well data, to depths of at least 20 to 30 feet. This would make the old
floor at this point about 670 feet above tide. : |

RIO GRANDE AND CEN']E‘ERVILLE VALLEYS.

From Rodney the valley extends to the west as a well-marked topographic
feature, and its old floor is represented by numerous remnants which are preserved
along the line of the present Raccoon Creek to the vicinity of Rio Grande, where the
old floor stands at 670 feet, or a little less, ahove tide.

. From Rio Grande the old topographic features can he traced westward up a
branch of Raceoon Creek to a well-preserved valley floor in the vicinity of Centerville
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(Pl. X1V, D), where the old valley crosscs the present divide between the waters
of Raccoon and Grassy Fork of Symmes Creek. Necar Rio Grande a section of the
old river gravels was observed at the elevation of 670 feet above tide. These were
distinctly shingled toward the west, were resting on a decayed rock surface, and
overlain with about 10 feet of a sandy yellow silt. ‘

BEDWELL VALLEY.

In the vicinity of Bedwell and Porter, on the headwater tributaries of Campaign
Creek, there are extensive remnants of an old gradation plain with a well-prescrved
old valley floor. A little northeast of Porter, on Campaign Creek, this plain is at
an elevation of about 715 feet above tide, and slopes westward under the silts on the
old floor to the vicinity of Bedwell, where the surface of the silts is about 698 feet
above tide, and where the silts are at least 20 to 25 feet thick. From Bedwell the
old valley extends along Barren Creck and joins the present Raccoon Creek near
Harrisburg. Along Raccoon Creek from Harrisburg to Rio Grande the old
gradation plain is well marked by numerous remnants, although it has heen very
extensively eroded by the present drainage lines.

CACKLEY SWAMPS VALLEY.

From Centerville the old valley continued northwestward up the valley of Grassy
Fork to the open flat lands in the vicinity of the Cackley Swamps, south of Madison
Furnace. The valley walls in this region are more completely graded than in the
upper sections, and at very much lower angles, and the hills immcdiately bordering
the Va]ley rise about 150 to 200 feet above its floor. The amount of silting in  this
region has been very great, and there are numerous minor modifications in the
streams on both the Grassy Fork and some of its smaller tributaries, but these could
be shown only on a very detailed map.

CAMBA, KEYSTONE, AND JACKSON VALLEYS.

From the region of the Cackley Swamps the old valley extends along the line of
the Portsmouth diviston of the Baltimore and Ohio Sonthwestern Railroad, past
Camba station, and on to the headwaters of the Salt Creek Valicy at Keystone.
The deposité in the valley at Camba are very deep, and it is back of these that
the Cackley Swamps are found, which now arc the headwaters of Grassy Fork of
Symmes Creek. A well, sunk close to the railroad in the cut, penetrated 95 feet of
bluc clays and sands, and struck rock at that depth. This would indicate the valley
floor to be about 650 feet above tide. The surface of the deposits at Camba is
about 125 feet above the present surface of the valley at Keystone, the railroad
having a grade in this section of about 100 feet to the mile. The valley here is
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about three-quarters of a mile wide, and its floor is very flat all the way from
Keystone to Jackson (Pl. X1V, 4). Indeed, it is so flat that it was, in the early |
days, almost entirely swamp area, many thousands of acres in extent, but most of
the swainp land has been reclaimed by cutting the timber and laying drain tiles.
At Keystone are located the wells of the waterworks system for the city of Jackson.
These wells penctrate from 12 to 20 feet of fine silts and then enter an extensive
gravel stratum, which, as far as learncd, was not entirely penetrated, so that the
exact elevation of the rock floor was not determined. At this point also the old
valley receives, on its eastern side, a large tributary of about its own size, entering
from the direction of Rocky Hill. '

Beyond Keystone the valley is drained by the South Fork of Salt Creek, which
enters it about 2 miles past Jackson. At this point the creek turns abruptly to the
north and cuts through a very narrow valley cxtending across the high table-land
bordering the old valley, while the old valley continues to the west along one of the
smallei tributaries of Salt Creek reversed, and enters the old California Valley in
the vicinity of Glade. The features below Keystone and also of the tributary which
enters this old valley at Keystone are shown on the map (XV1). -

SALINA PLAINS VALLEY.

A few miles above Athens there is a deserted valley known as the Plains, or the’
Salina Plains, which occupies a position a mile or so back from the present Hocking
River. The relations of this old valley are shown more in detail on Pi. XV, in
which the dotted lines mark the approximate width of the valleys measured at the
contact line between the present valley floors and the valley walls, the continuous
“black lines indicate the crest lines of the prinetpal ridges, and the dotted areas the
position of gravel terraces. Sunday Creek enters the H.ocking at Chauncey, and its
valley is about three-quarters of a mile in width at this point. Numerous remnants
of the old valley floor arc preserved in this vicinity, which are now at an elevation of
about 725 feet above tide.  From the configuration of the valley walls and the surface
of the old upland, itis very evident that the old valley of Sunday Creek continued di-
rectly across the present valley of the Hocking into the valley of the Plains,  Just east
of Beaumont a remnant of this old valley floor is still preserved, while east of Chaun--
cey the valley of the Hocking is very narrow and its walls are very precipitous.
The interpretations in this region were first suggested by Professor Chapin and were
published in the Annual Report of the Ohio State Academy of Science, in which he
showed that the Hocking River had cut across this Salina col after the. desertion of
the Plains valley. The Plains is a narrow belt of country lying south of Beaumont and
bending eastward to the Hoeking. The niiddle section of the Plaing is very level,
and no apparent slope could be determined on the upper surface without careful
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spirit leveling. It is drained by two small streams, one flowing northward and the
other eastward. These streams have cut very deep into the Plains near their lower
portions, and show the whole Plains to be an.old valley, filled about 100 feet above
the present drainage with glacial gravel. Near Beaumont the east wall of the valley
presents a vertical cliff 40 or 50 feet in height, which suggests that the old valley
floor may have been trenched before the gravels were placed in it; but this may not
be true, as it is the only point where such features are shown at all. At most parts
of the Plains, bordering hills rise gradually from the surface of-the plain and assume
the characters of the old slopes of the upland topography.

Dircetly south of the point where the Plains turn to the east there is a broad
depression leading across into the valley of Little Factory Creek. The floor of this
depression is about 40 feet above the level of the Plains and about 10 or 15 feet below
the rock bench cast of Beaumont which marks the level of the old gradation plain at
that point. ‘

The valley of the east limb of the Plains is somewhat narrower than the section
direetly south of Beaumont, which continues across the old valley floor on to the Little
Factory. As indicated, the gravels which fill the Plains valley are similair to those
which extend down the valley of the Hocking from the morainic tracts near its head-
waters. This gravel is extensively used for road purposes, and in these banks some
fine sections are exposed. While in general the gravels resemble those of the other
terrace deposits characteristic of the through-flowing streams, and no difference in
composition was certainly determined, a study of the amount of weathering which
these gravels have suffered near the surface indiéates that they are weathered to a
depth of from 4 to 10 feet, while the gravel terraces in the other valleys which head
in the morainic helts of the last invasion are scarcely weathered below a depth of from
2 to 3 feet. In the upper section of this weathered zone the gravels are almost
completely decayed, cven including the more resistant igncous elements, and the
decomposition decreases rather uniformly throng-h the zone, with a well-marked line
betwcen the uppef weathered portion and the lower undecayed portion. The cement-
ing of the lower portion by the lime and iron salts dissolved from the zone above has
not taken place to any large extent, so that the gravels are easily worked by the pick
and shovel. 1n the mouth of Sunday Creek Valley, and extending up that valley tor
more than a mile, there are remnants of a gravel terrace which show all of the char-
acteristics of the grayels of the Plains region. These are also found in the section
of the Hocking Valley below the Salina col and ¢an be traced by smaller remnants
down the valley of the Hocking to the great terrace in the great bend of the Hocking
Valley opposite Athens, upon which the State asylum 1s located. ‘

As already indicated, the old valley floor south of the Plains is somewhat above
the level of the Plains gravels. The gravels do not extend over it, but upon this floor
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there is a'deposit of fine silt, which was seen in section to u thickness of about 19
feet, and under this silt is a bed of gravel ubout 2 fect thick resting .on the decayed
rock surface. Thesc gravels resemble almost perfectly those which are characteristie
of the old valley floors already described. FKrom the mouth of the Little Factory
the old valley is seen to continue directly -southward along the line of the reversed
Margaret Creek. This is clearly indicated from the general contour of the old
upland and the configuration of the bdl’dering valley walls. The present Hocking
is now flowing on deposits which fill its former channel to a depth of about 60 feet,
at Athens, acecording to Professor Chapin, as shown i numerouns well borings on’
the present flood plain of the stream. The old divide cut through by the present
Hocking below Athens, at the Athens col, has already been referred to in conneetion
with the characters of the Hocking Valley. -

The history of the region seems to have been as follows: Starting with the old
upland plain as a bage, the first stage was the development of the matured drainage
lines represented by the Sunday Creek Valley above the level of the old valley floor.
During this stage Sunday Creck flowed directly southward over the Salina Plains
and the valley floor, on into the Little Factory Valley, and thence through Margaret
Creek Valley. This was the main axial drainage way of the region. It received a con-
siderable tributary at Beaumont, which headed at the Lick Run col above Nelsonville,
and followed the present valley of the Hocking. Sugar Creek probably crossed
the present position of the Hocking and entered the old valley in the lower section
of the Plains region, while the basin at Athens drained from the Athens col into the
old valley at the mouth of Margaret Creek. This condition seems to have been
terminated by the deposition of the silts on the valley floor south of the Plains, and
also on the old valley floor to be described Jater in the valley south of this point at
Albany, which caused the deflection of the drainage across the Salina, Sugar Creek,
and Athens cols. After the modifications thus indicated, the streams were rejuvenated,
and new lines weve cut to a depth much greater than that of the present streams.
Next followed a stage in which the valley of the Hocking was supplied with a load of
glacial material, which accumulated along the valley until, in the vicinity of Beaumont,
the stream found two ways open to it. onc over the old valley floor in the Plains
region and the other around the present line of the valley. That the gorging of the
material took place here scenis to he very clearly shown by the fact that the gravel
deposits were built up such a long distance. into ‘the mouth of the Sunday Creek
Valley, which must have taken place in comparatively quiet water and against what-
ever current there may have been in the Sunday Creek Valley from the drainage of
its basin. Next followed a stage in which the stream was relieved of its burden -
of gravel and began to clear out its channel]. At the initiation of this stage the river
chose the route past the Salina col rather than around the Plains Valley, and, during
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this cycle, cut its channel to its present level, removing almost completely the old
filling within its valley, except at favorable points on the inner sides of the curves
of its channel, although the Asylum terrace seems to be an exception to this rule.
The erosion of the great basin-like portion of the valley at Athens was probably due
to the attempt of the river to follow its old line down the Margaret Creek Valley,
and in making the sharp bend at this point it cut back the hills on the southern side,
léaving the extensive plain on the northern side. ,

As previously stated, there appear to be no gravel trains in the valley of the
Hocking whieh correspond in characters to the recent terraces in the valleys of
. the other through-flowing streams, and this is to be noted in this region about Athens.

ALBANY VALLEY.

This old valley, when followed southward up the Margaret Creek Valley (Pl
XVI), is seen to connect with the well-preserved valley in the vieinity of Albany.
The upper surface of the deposits in this valley now stands about 775 feet above tide,
while namerons wells penetrate the deposits to depths of 30 or 40 feet and often
encounter buried wood and vegetable accumulations. Measured across the upper
surface of the clays, this old valley is here nearly a mile wide. It bends to the west
- and passes along a small tributary of Raccoon Creek, where it joins the valley of that
stream. The old valley at Albany is now the headwater district for the drainage of
Margaret Creek flowing to the Hocking, of Long Run flowing to the Raccoon, and
‘of Leading Creek flowing to the Ohio. The headwaters of Leading Creek pass
through a very narrow gorge 4s they leave the valley along its southern side.

VINTON VALLEY.

Following the topographic features which mark the line of this old Albany Valley,
it is scen to pass down the present valley of the Raccoon to its junction with Elk
Fork and then turn northwestward up that strecam to the vicinity of Vinton station.
Along the portion of the valley which is now occupied by the Raccoon there are one
or two well-marked gradation plains which lead off from the valley on the eastern
side and pass in the direction of the headwater tributaries of Leading Creek, but
these were not traced out completely; it is evident, however, that there are numerous
modifications to be worked out on this stream.

WILKESVILLE VALLEY.

At the junction of the Raccoon with ik F ork, this old valley received a tributary
" from the south which followed along a portion of the present Raccoon, reversed, to
the great bend in the present streamn below Raddeliff. The old gradation plains here
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leave the valley of the Raccoon and pass out toward the southeast and over the rem-
nant of an old valley floor to Wilkesville. Just east of the village the old valley is
- very heavily silted, and the district is now represented by an extensive swamp tract.
At this point the valley seems to have divided, one section running off to the north-
east and taking the drainage of a section of Leading Creek, the other passing off to the
southeast over a well-preserved villey floor at Salem, thenee swinging around a curve
to the northeast and connecting with another small section of the Leading Creek
Valley at that point, along the line of Parkers Fork.

Near Vinton the old valley received a considerable tributary from the north,
which carried the waters of the 4Upper Raccoon Basin above Zalaski and to the
Moonville col. This old valley is occupied by the Baltimore and Ohio Southwestern
Railroad. In passing over the divide a cut about 15 feet in depth was made in the
old silt deposits, the roadbed being here 738 feet above tide. The valley is here
about a half mile in width. The extensive silting in this region has effected
numerous minor changes of drainage on the smaller streams, notably the modifica-
tion of Wheelabout Creek, which originally passed over an old valley floor near

Prattsville.
M'ARTHUR JUNCTION VALLEY.

From Vinton the valley extends westward to McArthur Junction, and it is here
occupied by both the Baltimore and Ohio Southwestern and the Hocking Valley rail-
roads. The latter railroad crosses another.deserted valley floor between McArthur
and McArthur Junection, with a summit height of 761 feet above tide. Between
McArthur Junction and Hamden (Pl. XII, A4) the old valley shows its mature
characteristics most clearly, and these can easily be ohserved from the passing train.
The valley is here ncarly three-fourths of a mile in width, and its floor is heavily
silted; the exact elevation of the old rock floor was not determined satisfactorily, as
the data ohtained were rather conflicting.

- WELLSTON VALLEY.

From Hamden the old valley passes around a high portion of the table-land
which separates it from the present valley of the Littie Raccoon; it then hends south-
ward, and is océupied by the city of Wellston. The floor of the valley is here much
cut up by the drainage lines tributary to the Little Raccoon, but it is evident that
the sections of these streams between the valley and the Little Raceoon are all reversed
at the present time. The headwaters of Middle Fork of Salt Creek have also caten
into the old divide and caused the watershed to migrate toward the old valley to such
an cxtent that the position of the old divide is represented by a very narrow gorge,
through which the drainage passes down Salt Creek.

¢
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BERLIN VALLEY.

From Wellston the valley Tuns almost due south to the vieinity of Berlin,
where the floor of the valley is a water parting for another tributary of the Little |
Raccoon, Dickson Fork. At Berlin the valley is fulfy three-fourths of a mile
wide, measured on the surface of the silt fillings, which are here rather thick, although
their exact depth was not determined. Much of this area is now represented by
swamp lands which have been reclained by draining.

From the Berlin Flats the valley continues southward and is drained by Dickson
Fork of the Little Raccoon. The old gradation plains along this section of the
valley ave well preserved, and where Dickson Fork leaves the valley they stand at
an elevation of about 50 feet above the stream. There are also well-marked vem-
nants of the old gradation plain on Dickson Fork, and these rise rapidly passing
down the creek, showing that the old drainage was exactly the reverse of the present..
From this point the valley passes somewhat to the southwest, beginning a great
curve which it makes to join the valley already described at Keystone. At Rocky
Hill, which is the summit of the Cincinnati, Hamilton and Dayton Railway, the old
valley floor now stands at an elevation of about 700 feet above tide.’

RECONSTRUCTION OF THE OLD DRAINAGE SYSTEM.

Having discussed briefly the character and distribution of the old Ligh-level val-
ley floors, with the remnants of the gradation plains along many of the present stream
valleys, and the location of the old cols crossed by the present streams in their develop-
ment, it is possible to reconstruct with considerable accuracy the drainage system of
the cycle of crosion which is represented by the old valleys. A

Asat present, the Kanawha River was the principal axis of drainage of this basin.
Its old course from St. Albans across Teays Valley to the Ohio and thenee through
the Flatwoods Valley and northward along the present Ohio to Wheelersburg, and
from this point through the old California Valley to the Scioto at Waverly, seems to
be established beyond all question. This restoration was suggested by Mr. Frank
Leverett and the author,” while Teays Valley was long ago recognized by numerous
other observeérs as an abandoned portion of the Kanawha. Mr. Leverett, in the
paper cited, suggests that from the Scioto at Waverly the old course of this stream
may possibly have been down the Scioto to the Ohio and thence directly down the
Ohio; yet on his map,’? he has located an old col on the Ohio above Vanceburg,
which, of course, is inconsistent with the view expressed. It seems certain to the
writer that this col is located farther down the Ohio (a mile or so above Manchester),
as indicated on the map (P1. XVII). It is therefore evident that at Waverly this old

a Bull. Sci. Lab. Denison Univ., Vol. IX, pt. 2. ' b Ibid., P1, 11.
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Kanawha dramage reccived a large tributary from the south, which included the
waters of Salt Creck and Kinniconick Creek, of Lewis County, Ky., with the minor
tributaries, and that the old direction of this drainage was along the reversed Ohio
to Portsmouth, and from Portsmouth along the reversed Scioto to Waverly, as
originally described by the writer in his carlier publication.

With this restoration of the old drainage along the lower course of the Scioto,
it is to be noted that all the tributary drainage falls into, normal relations,
which fact, while not conclusive proof, yet adds weight to the correctness of the
interpretation.

As the present drainage of the Kanawha and the section of the Ohio so nearly
corresponds with the old drainage hine through the southern division of the basin, it is
to be expected that most of the streams tributary to this line would still exhibit their
normal relations; that they do is shown by the tributaries on the south side of the -
axis, viz, Tygarts Creek, Little Sandy River, Big Sandy River, Twelvepole Creek,
Guyandot River, Mud River, Coal River, etc. The Guyandot and Mud rivers were
tributary to the old drainage line at Barboursville and Milton, respectively. On the
north side of this axis, in the plateau region, the Pocatalico River, the Elk River,
and the (Gauley River are the principal northern tributaries. Below the mouth of
the Pocatalico, which entered the old drainage below St. Albans, all of the lateral
drainage lincs, while quite normal to the axial line in their arrangement, are very
short. They include the small stremmn which headed at the Crown City col and.
lowed along the present position of the Ohio to Guyandot, Indian Guyan Creek, the
Jower section of Symmes Creck, Ice Creek, and Pine Creek, with possibly one or
two other smaller tributaries in eastern Scioto County not yet determined, these ‘
being tributary to the California Valley section.

The restoration in the northern section of the basin, in its relation to the present
drainage, is much more complicated. The headwaters of the axis of this portion
of the basin include the Middle Island Creck and Little Muskingum drainage and a
small creek which headed at the New Martinsville col and flowed along the present
posttion of the Ohio to Newport, where 1t joined Middle Island Creek. These
streams followed along the present Ohio to Marietta, where they received the lower
waters of Duck Creek and the lower waters of the present Muskingum below the
Lowell col. Froni Martetta the old valley followed very closely the present Ohio to
Little Hocking, receiving at Parkersburg the drainage corresponding to the present
Little Kanawha Basin. At Little Hocking it received a large tributary on the
northern side, which consisted of two large branch streams. The eastern one, head-
ing in Morgan and Noble counties, included the Meigs Creek, Olive Creek, and Big
Run basins, and all of that section of the Muskingum between the Meigs Creck and
Lowell cols. These waters flowed along the South Fork of Wolt Creek reversed,
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