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A POSTGLACIAL CHRONOLOGY FOR SOME ALLUVIAL 
VALLEYS IN WYOMING 

By LUNA B. LEOPOLD and JOHN P. MILLER 

ABSTRACT 

Alluvial terraces were studied in several major river basins in eastern Wyoming. Three 
terraces are present along nearly all the streams and large tributaries. There are several 
extensive dissected erosion surfaces in the area, but these are much older than, and 
stand well above, the recent alluvial terraces with which this report is concerned. 

The three alluvial terraces stand respectively about 40, 10, and 5 feet above the pres­
ent streams. The uppermost and oldest is a fill terrace comprised of three stratigraphic 
units of varying age. The oldest unit is Pleistocene and the youngest unit postdates the 
development of a soil zone, or paleosol, which is characterized by strong accumulation 
of calcium carbonate and gypsum. This paleosol is an important stratigraphic marker. 
The middle terrace is generally a cut terrace and is developed on the material making up 
the youngest alluvium of the high terrace. The lowest is a fill terrace, the surface of 
which is only slightly higher than the present flood plain. 

The oldest terrace can tentatively be traced into mountain valleys of the Bighorn 
Range on the basis of discontinuous remnants. The terrace remnants occur far upstream 
from the youngest moraine in the valleys studied. On this basis, the terrace sequence is 
considered to postdate the last Wisconsin ice in the Bighorn Mountains. The paleosol is 
tentatively correlated with Altithermal time, called in Europe the Climatic Optimum. The 
terrace sequence is very similar to that suggested by various workers in the southwest­
ern United States. 

Two streams, Clear Creek and the Powder River, deposited comparable silty alluvium, 
the surface of which now comprises the highest alluvial terrace. The gradients of these 
former flood plains differed markedly between the two streams despite the comparability 
in size of material deposited. This difference in gradient is believed to have required 
different relative contributions of water from mountain and plain areas than now exist. 

Knowledge of Recent physiographic history of the area is the basis of determining the 
relative ages of some gully features. Certain vertical-walled channels or arroyos that 
might appear to be attributable to postsettlement grazing or other man-induced influences 
are shown to be Recent but pre-Columbian in age. Such differentiation in age of erosion 
features is necessary for proper understanding of present-day soil erosion problems. 

1 



2 POSTGLACIAL CHRONOLOGY FOR ALLUVIAL VALLEYS IN WYOMING 

INTRODUCTION 

There is abundant proof of large-scale climatic changes which 
resulted in the severa l advances and r e t r ea t s of Pleistocene ice. 
The erosional and depositional phenomena associated with that 
epoch profoundly affected the landscape, and in many areas were 
p r imary determinants of present topography. 

Since the last re t rea t of the ice, climatic changes have con­
tinued to take place, though of smal ler magnitude. Variations in 
climate are even now being experienced, as indicated by recent 
r e t r ea t s of glacial fronts in many parts of the world, and as shown 
by temperature and precipitation records of historic time. 

The changes in climate of the postglacial period have also left 
their marks upon the landscape, and there are many smal l - sca le , 
but nevertheless significant features whose origin can be traced 
to these changes. There are prominent alluvial t e r races which 
border the majority of the s t r eams , large and small , in a reas 
adjacent to the Rocky Mountains. These t e r races are the r e m ­
nants of former valley floors. Their formation is due to climatic 
changes which produced fluctuations in runoff and in conditions of 
vegetation. These, in turn, caused the s t r eams alternately to fill 
and erode their valleys. 

One of the important lines of evidence indicating that the r iver 
t e r races are ultimately due to climatic causes is the s imilar i ty of 
the te r race sequence over large a reas of the Rocky Mountain r e ­
gion. The present report descr ibes in some detail the alluvial 
t e r races of s eve ra l r ive r s in Wyoming, and in a less detailed 
manner, of certain r ive r s in southern Montana, southwestern 
South Dakota, and western Nebraska. There is a remarkable s i m ­
ilarity in the sequence of events in r iver history in Wyoming and 
adjacent a r eas , and that sequence is comparable to the one worked 
out for s t r eams in the southwestern United States. 

Not only do widely separated a reas exhibit s imi lar sequences of 
aggradation and degradation, but there is evidence that the r e ­
spective periods were nearly correlat ive in time throughout the 
region. Variations in climate provide a logical explanation for 
s imilar , apparently concordant, alternations of alluviation and 
degradation, and in fact, climatic change is the only agent suffi­
ciently widespread in its effect to account for the observed 
features. 

There is evidence that the se r ies of climatic changes which left 
its imprint as well-marked alluvial t e r races was quite recent in­
deed. The youngest alluvial fill in the Southwest contains artifacts 
of Indian cultures which have been dated as only a few centuries 
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NOMENCLATURE FOR ALLUVIAL TERRACES 3 

before the discovery of the New World. The oldest te r race built 
of alluvium, and therefore included in the sequence considered 
here , appears to be related to one of the minor episodes of glacial 
advance at the end of Wisconsin time. It is necessary, then, to 
realize at the outset that climatic changes which character ized 
the Pleistocene have continued even to the present time to play an 
important role in the development of the landscape. Though the 
climatic fluctuations which have occurred since the last major ice 
advance a re relatively small in magnitude, they are evidently 
s imilar in nature to those larger variations which caused the ad­
vance and re t rea t of g laciers . 

The arid or semiar id Western States are now undergoing a pe­
riod of erosion or gully formation. Valleys are now being trenched 
by ar royos , and the alluvial te r race deposits constitute the source 
of much of the sediment carr ied . This epicycle of erosion has 
widespread and important physical, economic, and social conse­
quences. Because the resul ts of the present erosion are s imi lar 
in many respects to those of past periods of degradation, it is in­
structive to work out the sequence of climatic and geomorphic 
changes which have marked the late Pleistocene and Recent epochs 
as a background for studying the current erosion problem. 

NOMENCLATURE FOR ALLUVIAL TERRACES 

By common usage, the te rms "cut t e r r ace" and "fill t e r r a c e " 
apply to remnants of former floors of alluvial valleys. Te r races 
cut into bedrock are generally called "strath t e r races . " The lat ter 
do occur in the area studied, but this paper is concerned pr imar i ly 
with recent alluvium and with cut and fill t e r r aces . 

The development of a cut te r race is indicated in diagrams A and 
B of figure 1. It is distinguished from a fill t e r race for which the 
developmental stages are indicated in diagrams C, D, and E of 
figure 1. 

In C, the initial stage is exactly the same as A of the cut t e r ­
race . The s t ream incised itself into the alluvial valley fill as i l ­
lustrated in D, which corresponds closely to the final stage B of a 
cut te r race except that the s t ream is pictured as having cut a 
deeper trench. If, thereafter, degradation ceases and the s t ream 
deposits mater ia l in its valley trench, it may attain the condition 
shown in E, in which the outward form of the t e r race may be iden­
tical to B of the cu t - te r race sequence. Despite the possibility of 
complete similari ty in form, the example illustrated by diagrams 
C, D, and E required for its formation an additional change in 
regimen; that is , an aggradational, as well as the degradational, 
phase. 



4 POSTGLACIAL CHRONOLOGY FOR ALLUVIAL VALLEYS IN WYOMING 

SEQUENCE OF EVENTS 

CUT TERRACE Erosion of valley F ILL TERRACE 

Figure 1.—Block diagrams illustrating the stages in development of a cut terrace (diagrams A 
and B) and a fill terrace (C, D, and E). 

Because a genetic relation exists in a cut te r race between the 
ascending scarp and the plain beneath and in front of it, Davis 
(1902) suggested that this combination be considered the two parts 
of a s ingle-r iver te r race . This genetic relationship does not exist 
in a fill t e r race . As the term " te r race" i s used in this report , it is 
made up of the scarp and tread above and behind it. The flood 
plain currently being used by a r iver is not a te r race according to 
this definition, though it is a surface composed of alluvial 
mater ia l . 

For present purposes an "alluvial fill" will be considered a de ­
posit of unconsolidated r iver - la id mater ia l in a s t ream valley, and 
as a single s trat igraphic unit. This implies that the mass of m a ­
terial was deposited during a more or less uninterrupted period 
of aggradation. 

If incision and aggradation occur repeatedly, it is possible to 
develop any number of t e r races . Depending on the magnitude and 
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the sequence of deposition or erosion, any number of fills or dif­
ferent stratigraphic units could be deposited. The number of fills 
and terraces constitutes part of a logical classification of alluvial 

, valleys. 

Figure 2 presents nine possible examples representing differ­
ent numbers of te r races developed in valleys having various num­
bers of alluvial fills. The three examples in the group marked A 
show no te r races in valleys having one, two, and three alluvial 
fills. Similarly, the possibilit ies for valleys with one and two 
terraces are pictured in groups B and C, respectively. 

A. NO TERRACE 

B. ONE TERRACE 

ONE ALLUVIAL FILL 

C. TWO TERRACES 

TWO ALLUVIAL FILLS THREE ALLUVIAL FILLS 

Figure 2. —Examples of valley cross sections showing some possible stratigraphic relations in 
valley alluvium. 

Example 1A will be called a " 1 -fill, no- te r race alluvial valley, " 
and example 3C will be a "3-fill, 2- ter race alluvial valley. " The 
nomenclature can be extended to include any combination of 
numbers. 

Another set of words is needed in order to designate the s t r a t i ­
graphic relations of the alluvial deposits. During the later two 
periods of alluviation, the gully or valley cut in the ear l ie r allu­
vium may be only partly filled, as pictured in figure 3, c ross 
section A, in which the later alluvial fill is "inset" in relation to 
the ea r l i e r . In c ross section B, the la ter alluvial fill has an 
"overlapping" relationship to the ea r l i e r one; that is, the second 
fill was of sufficient volume to overflow the valley cut into ea r l i e r 
alluvium. 
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Second fill inset Second fill overlapping 

igure . -Valley cross sections illustrating "inset" and "over lapping" relations of two 
alluvial fills. 

Both of the examples in figure 3 represen t . 2-fill, 1-terrace 
alluvial valleys. In such a valley, the condition of an inset fill 
implies that following deposition of thef irs t f i l l there was erosion, 
followed again by deposition which only partly filled the valley. In 
the development of an overlapping second fill, the first deposition 
was followed by erosion, after which occurred a second period of 
deposition, followed again by erosion. 

In places where there are several fills and several t e r r aces , the 
permutations possible become large because of the fact that any 
given fill could be either inset or overlapping the preceding one. 
Thus, in figure 2, the strat igraphic relations shown are not the 
only ones which would provide the combinations of multiple te r races 
and multiple fills. 

GENERAL RELATIONS OF TERRACES AND ALLUVIAL FILLS IN WYOMING 

The several r iver basins discussed in this repor t a re shown in 
the map, figure 4. The most detailed work was done in the basins 
of the Powder, Belle Fourche, and upper Cheyenne Rivers , and 
somewhat less detailed work in the Little Bighorn, the middle 
reaches of the Bighorn, and the North Platte Rivers . 

The r ive r s drain, for the most part , undulating plains where 
rainfall is relatively low, 12 to 16 inches a year, and where vege­
tation is sparse . Semidesert shrub and shor t -g rass pra i r ie asso­
ciations dominate much of the area , and woodland is next in area! 
extent. The headwaters of nearly all of these r ive r s a re in high 
mountains, but the high country constitutes only a small part of 
the total area . 

On the undulating plains remnants of extensive pediment surfaces 
can be seen. Near the mountains part icularly, these surfaces, 
generally covered with gravel, a re distinct and from a distance 
appear as giant s ta i rcases leading spectacularly down toward the 
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present r iver bottoms. These surfaces in some a reas have been 
described in detail (Blackwelder, 1914; Mackin, 1937) and a re not 
considered here . 

The present study deals with much younger and smal ler features , 
the alluvial t e r r aces which border the present s t r eams . In all of 
the r iver basins studied, there are generally three such t e r r ace s , 
and all three are present so consistently that they are indeed a 
characterist ic feature of the valleys. The general aspect of these 
te r races and the sequence of deposits underlying them are pictured 
diagramatically in figure 5. Their topographic charac ter i s t ics will 
be discussed first . 

The highest and oldest alluvial t e r race , called the Kaycee, stands 
20 to 50 feet above the present s t r eams . F rom the scarp of the 
Kaycee t e r race , wash-slopes character is t ical ly sweep in gentle 
upward curves toward the drainage divides, 
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A middle t e r r ace , called here the Moorcroft, stands commonly 
8 to 12 feet above the s t r eams . It is generally somewhat narrower 
than the lowest t e r race and is separated from it by an abrupt scarp . 

The lowest t e r r ace , called here the Lightning, stands 4 to 7 feet 
above the s t r eams , and at first glance appears to be the flood plain. 
In some reaches it probably is the modern flood plain, but generally 
there is present a slightly lower, narrow, and relatively incon­
spicuous flat bordering the s t ream, which is actually the present 
flood plain. In most reaches the Lightning te r race does not appear 
to be overflowed by modern floods. 

These topographic charac ter i s t ics are shown in the generalized 
c ross section of figure 5. In certain places, one or more of the 
features just described are missing, but despite the exceptions, 
the relations are so amazingly consistent that they would attract 
the attention of most observers . There is also a consistency in 
the sequence of deposits forming the respective t e r r a c e s . 

The Kaycee te r race is underlain by more than one strat igraphic 
unit, as can be seen infigure 5, and as will presently be described. 
The surface has a definite soil profile character ized by a columnar 
or cloddy structure and a recognizable B horizon slightly mottled 
with whitish calcium carbonate. 

The Moorcroft, the middle of the three t e r r ace s , is in most 
places a cut te r race underlain by the same silty formation that 
constitutes the top stratum of the highest, or Kaycee, t e r r ace . 
No soil profile is developed on the Moorcroft t e r race , although in 
places some humic darkening can be seenin the upper few inches. 

The Lightning te r race is generally composed of an inset fill con­
sisting of silt and fine sand. No evidence of soil formation is 
present near the surface. 

A summary of the physical charac ter i s t ics of these alluvial 
mater ia l s follows. It provides a generalized and composite picture 
of the various exposures Which are discussed individually la ter . 

ARVADA FORMATION 

The oldest alluvial mater ia l found in the valleys which were 
studied is named here the Arvada formation. The mater ia l consists 
of highly weathered gravel or gravelly sand, generally stained red 
but containing many cobbles stained with a yellow or yellow-brown 
of limonite. The beds present ample evidence of frost action, in­
cluding fossil ice wedges and contortions. The formation contains 
bones of late Pleistocene extinct mammals . Where the next younger 
alluvial formation, the Ucross is absent, the carbonate-r ich pale-
osol may be imposed on the upper part of the Arvada formation. 
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1 0 POSTGLACIAL CHRONOLOGY FOR ALLUVIAL VALLEYS IN WYOMING 

The type locality for the Arvada formation is at the west abutment 
of the highway bridge across the Powder River on Highway 16, 3 
miles north of Arvada, Wyo. 

UCROSS FORMATION 

The gravelly deposits of Recent age discomformably overlying 
the Arvada formation are here designated the Ucross formation. 
Its type locality is in Clear Creek valley, 1 mile south of Ucross , 
Wyo. The deposits consist of fresh, rounded gravel including a 
variety of rocks , mostly igneous and metamorphic, derived from 
mountain a r ea s . The pebbles in the gravel average 1 to 2 inches 
in diameter . The formation contains occasional deeply weathered 
yellow-stained and red-stained pebbles. The upper few feet of the 
formation may locally be composed of silt and may contain lenses 
of clay. 

The upper 2 to 3 feet of Ucross formation is character is t ical ly 
impregnated with large amounts of calcium carbonate and gypsum 
in the form of strong white mottlings, concentrically-filled tubules, 
and hard nodules ty8 to 1 inch in diameter . The carbonate and 
gypsum concentrations on the lower side of cobbles in fibrous or 
crystal l ine masses are as much as 3/4 of an inch thick. The 
accumulation of carbonate and 'gypsum is sufficiently great to give 
the zone a whiteness that can be seen even from a distance. The 
carbonate and gypsum are considered to be analogous to a caliche 
crus t which accumulates at the ground surface where evaporation 
concentrates the sal ts brought to the locality by ground water or 
la tera l movement of vadose water. A caliche crust by its mode of 
formation will not be associated with a leached A horizon. Though 
such a crus t is not a typical soil profile, it is a zone of surface 
weathering and if it were formed at some time in the past ra ther 
than under present conditions, it would be called paleosol.1 

The paleosol is absent in places and the next younger formation, 
the Kaycee, l ies unconformably on fresh gravel that is believed to 
be Ucross in age. This sequence is explained by the fact that a 
period of erosion followed the formation of the Ucross and during 
it the carbonate zone was in places removed. 

KAYCEE FORMATION 

The formation underlying the Moorcroft t e r race and comprising 
the upper part of the alluvium of the Kaycee te r race is here called 
the Kaycee formation. As indicated in figure 5, the Kaycee ter race 
character is t ical ly sweeps in smooth wash slopes toward the inter-
s t r eam divides. Slope wash and colluvium interfinger with the 

'Paleosol is a term introduced by Hunt and Sokoloff (1950) to describe an ancient soil—one 
formed under cl imatic conditions different from the present. 
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contemporaneous r iver - la id deposits, and both colluvium and r ive r 
alluvium are considered in the Kaycee formation. The type locality 
is designated as the left bank in the reach of the Powder River 
from Kaycee to Sussex, Wyo. 

The Kaycee formation is of Recent age. Its surface has a clearly 
defined soil profile character ized by humic darkening through a 
depth of 1 to 2 feet. The soil tends to be columnar or cloddy in 
structure and its B horizon is mottled white by a concentration of 
calcium carbonate. Nodules of calcium carbonate are absent. 

The Kaycee formation consists of uniform tan or light-brown 
silt consisting of moderately well sorted grains , predominantly 
quartz. The grains are subrounded but not pitted. The large 
amount of silt suggests the possibility of an aeolian source, but 
the mater ia l is not sufficiently well sorted or pitted to assign a e ­
olian processes a major role in its origin. Lenses of sand or fine 
gravel are locally present. In places there is a thin basal gravel. 
Bones of Bison bison are common, and no extinct animal remains 
have been found. 

LIGHTNING FORMATION 

An alluvial fill of Recent age consisting of light-brown to tan, 
silty, fine or medium sand containing occasional lenses of fine 
gravel or coarse sand but generally devoid of bedding is here 
named the Lightning formation. No bones or art ifacts have been 
found in this formation. No soil profile exists at its surface. 
Thickness var ies from 3 to 10 feet. The type locality is designated 
as the reach of Lance Creek in the immediate vicinity of the town 
of Lance Creek, Wyo. 

The sequence of events leading to the development of the various 
stratigraphic units and the t e r races is summarized in table 1. 
Table 1.—Chronology of events indicated by the alluvial terraces and underlying deposits 

in Wyoming 

[Events arranged in order from oldest to youngest] 

Bedrock eroded to form river valleys, strath terraces, pediments, and other features. 

Deposition of gravels: Arvada formation. 
Weathering of Arvada formation to deep red. 
Erosion of Arvada formation. 

Deposition of gravels near mountains and fine-grained alluvium at distance from mountains: 
Ucross formation. 

Development of soil (strong calcium carbonate accumulation). 
Erosion. 

Deposition of fine-grained alluvium: Kaycee formation. 
Trenching of the Kaycee formation, forming the Kaycee terrace and the treadofthe Moorcroft 

terrace, cut on Kaycee formation. 

Period of stability during which streams flowed at height of Moorcroft terrace tread, which is a 
cut terrace. 

Erosion; incision of stream forming the Moorcroft terrace. 

Deposition of fine-grained alluvium: Lightning formation. 
Slight trenching of Lightning formation forming the Lightning terrace. 

303189 O - 54 - 2 
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CRITERIA FOR CORRELATING TERRACES 

The principles of te r race correlation are generally understood, 
and have been utilized by geomorphologists and archeologists in 
such problems as dating culture horizons and interpreting the a l ­
pine glacial sequence. Application of these principles, however, 
involves so many problems that the techniques and cr i te r ia are by 
no means uniform. In fact, the differences are so apparent in the 
l i terature that it seems necessary to consider the problems here , 
and to develop the reasoning which underlies the ter race c o r r e ­
lations proposed herein. 

Alluvial t e r races must be correlated on the basis of te r race 
morphology and strat igraphic character ic t ics of the alluvial ma­
terials of which the te r race is composed. Morphologic charac­
ter is t ics which may be useful in correlation are the continuity and 
height of t e r races , and the physiographic relation of the ter race 
to other land forms, such as higher hills and lower t e r races . 
Stratigraphic methods may be employed to determine the deposi-
tional character is t ics and lithology of the alluvial fills, and the 
relation of the fills to certain horizon marke r s , such as uncon­
formities, fossil zones, and buried soils . Each cri ter ion used for 
correlation purposes in this report will now be discussed briefly. 

CONTINUITY AND HEIGHT 

The most important cr i ter ion for identifying a s t ream ter race 
is based on the premise that during a period of relative stability 
the s t ream cut a surface or built a flood plain, either of which 
was more or less continuous along the valley. When the s t ream 
cut down below this surface, thus forming a t e r race , erosion by 
lateral swinging of the main s t ream and down-cutting by tr ibu­
tar ies part ly or completely eliminated the original surface. If 
such erosion has been slight, the te r race remnants will Be re l a ­
tively continuous along the valley and will be at a uniform or uni­
formly changing height above the present s t ream bed. Ter race 
remnants , furthermore, will in places be of essentially the same 
height on both sides of the, s t r eams , or, in other words, paired. 
The continuity of a surface along the valley and a tendency for it 
to have a uniform height above the present s t ream thus become 
pr imary cr i ter ia for a te r race system. 

In contradistinction, a progressively down-cutting s t ream will 
leave along the valley sides isolated flats which are never paired, 
and are of i r regular height because they are not remnants of a 
single continuous surface (Davis, 1902). 

A r iver plain sufficiently continuous to be called a te r race tread 
after the down-cutting of the r iver usually remained the active 
flood plain for a long enough period of time to form the local base 
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level to which side t r ibutar ies and ephemeral washes from the 
valley sides were graded. Mackin (1937) has described how slope 
wash from the valley sides splays over the flood plains of the 
main r iver and may build a continuous surface sloping toward the 
valley axis. In the Bighorn Basin near Cody, Wyo. , where this 
process was described by Mackin, s t ream-bed gravel covered by 
a thin layer of fine-grained alluvium, -characteristically r e p r e ­
sents the original flood plain. The difference in texture between 
the gravel and the overlying slope wash was so distinctive that 
differentiation presented no problem. The elevation of the top of 
the gravel was used by Mackin as the height of the r iver t e r race . 

Alluvial t e r r aces , generally of more recent origin than those 
described by Mackin, character is t ical ly do not exhibit a sharp 
textural break between deposits of the main s t ream and slope 
wash. In fact, the mater ia l s a re generally so nearly identical 
that the c r i te r ia usable in the Bighorn Basin cannot be applied. 
The heights of te r race remnants above the present s t r eam are not 
everywhere uniform, but si"»3w a range of values, because the 
height measured includes an unknown thickness of slope wash. 

It is necessary, then, to r e s t r i c t measurement of te r race height 
to sections of the valley where a c ross profile will provide an in­
tersection of the extension of the wash-slope surfaces. This 
method has been used by Pel t ier (1949). 

Topographic profiles representing three sections ac ross the 
valley of the Powder River near Arvada, Wyo. , a re presented in 
figure 6. In cross section A, a gently sloping surface extends from 
the hills nearby toward the valley axis and is cut off by a scarp 
near the valley axis. In the field, this scarp is prominent and at 
many places vert ical . The top of this scarp stands 60 feet above 
the r iver . The dashed line represent ing the projection of the 
wash-slope surface of the left side of the valley intersects the 
right bank well above the present s t ream level. This example 
demonstrates that the r iver level to which the wash slope was 
graded stood no less than 35 feet above the present s t r eam at this 
point. 

Cross section B of figure 6 is 1.8 miles downstream from cross 
section A. The top of the gently rounded scarp on the left bank 
stands 60 feet above the r iver and, from field indications, is a 
remnant of the same ter race shown in cross section A. Yet, p ro ­
jecting the wash-slope surface down to intersection with the right 
bank shows that the surface on the left bank could have been de­
veloped when the r iver stood at the level of a lower ter race about 
20 feet above the present s t ream. 

In c ross section C a scarp appears on both banks of the r ive r . Each 
wash-slope surface is shown extended toward the valley axis by 
dotted lines which intersect 35 to 40 feet above the present s t ream. 
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Figure 6. —Cross sections of the valley of the Powder River near,Arvada, Wyo. , showing how 
the extension of the profile of wash slopes to intersection fixes the minimum elevation of the 
master stream to which the wash slopes were graded. (River miles refer to U. S. Geological 
Survey maps, Powder River above Moorhead, Wyo. , 1947.) 

In two cross sections (A and C) it appears that the r iver to 
which this par t icular te r race surface was graded stood at least 
35 feet above the present s t ream. If many c ross sections a re 
considered, and if a preponderance of them shows an intersection 
of the extended surfaces well above the present r iver , one must 
believe that the te r race treads were developed during a time when 
the main s t r eam flowed at a higher elevation than it does at p r e ­
sent. If, fur thermore, there is a consistency in the height of in­
tersection of the extended surfaces above the present s t ream, it 
is reasonable to believe that those remnants belong to the same 
te r race and were developed at the same time. 

In the present study, considerable reliance was placed on height 
of the ter race remnants as a basis for correlation, but te r race 
height was used in conjunction with other cr i te r ia , as will now be 
explained. 




