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Technical Report Noe S

-

PHOTO INTERPRETATION OF LANDFORMS
IN A DRY GRASSLAND MARGINAL TO GLACIATED PLAINS

Introduction

The following report is based on research during
the summer field season of 1951 undor Office of Naval
Research Ccntract N7 onr §5-005, contracted by Northwestern
University and directed by Dr. Clyde F. Kohn and his

assoclate, Dr, William E, Powers, The study is & sequel
to their Technical Report No, 2, entitled, "A Key for the
Pnoto Identification of Glacial Landforms and Associated
T.endform Patterns in the Lake Michigan iegion and Com-
parable Areas" prepared by W. E. Powers and based on

studies in five selected glaclated areas adjacent to

Lake Michigan during the summer field season 1951,

Objectives and Metheds
The present study w:s planned to extend the photo

interpretation methods developed in the previous key to
a region of light reinfall and natursl grassland vege=

tation marginal to the limit rocached for the former

continental glacier in North Americsa,

The area selected lies in ths Northern Grest Plains

e e e e
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in Teton, Chouteau, and Cescade counties, Montana, from
4O to 70 miles east of the Rocky Mounteins, but closer to
several small outlying mountain groups such as the Highwood
Mountains on the east and the Little Belt Mountains on
the south, Through the area runs the Missouri River, prine
cipal straam of the northern Great Plains, and 1ts important
trioutaries from the north, the Teton and Sun Rivers, The
margin of reiastively thick deposits of glaclal drift from
the continental glaclers of centrsl Canada crosses the
eastern part of the area selected, However, landforms of
glacial drift do not dominate the topography except in
cortain plains on the northoast -- elsewhore the landscape
is dominated by such bedrock features as buttes, mesas,
canyons, ravines, and dissected c¢liffs or escarpments,
and particularly by oxtensive flat plains or benches at
several levels marking former times when streams wandered
back and forth at theose lovels. Such tenches were formed
before the erosion of the canyon in which the Missouri
River now lles., Tne area as a whole stands in marked
contrast to those landscapes in the Lake Michigan region
whore lamdform [eetures cf glcoalal drirt are predominant,
For detalled study and for illustrating the principles

developed by this repcrt. twelve iniividusl areas each

ol
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3 to 44 miles long by 1 to 1.2 miles wide wore selected,
Four of these 1ie in the Fairfisld quadrangle map srea

of the U, S. Geological Survey, partly in Teton and partly
in vascade county (Figuroc 1)}, in a rogion dominated by
irrigation wh3at farming. Two others lie in the Dent Bridge
quadrargle map arez, Chouteau county, while the six remain-
ing oncs lie in the Portago quadrangle map area, one
oxtending into Choutoau county and the rest wholly within
Cascade county. 1In the Dont Bridge and Portage quadrsngles,
dry farming of wheat is the mzjor land use. Althougn

wheat dominates the farm oconomy, a certain amount of hay

is raised and dairving, beef cattloc, end sheep may also

be found.

The following rcport is organized in a manner
different fror. Technical Report No. 2, "A Key for theo
Photoidentification of Glacial Landforms and Associated
Landform Patterns in tho Lake Michigan Rogion and Comparzble
Arcas". In the latter, the arcas analyzed werc presumed
to be dominated by glacial landform featurcs of numerous
distinctive types, and ithe smell size of many of those
permittcd individual landforms to bc analyzed and iden-
tifioed through a fixed procedurc tasod on the prosence

or absenco of cexact criterlia, Such a method 13 not well

[
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adaptod to tho Montana Greuzt Plains crca conslderod herein.
Here the landform types do not, in general, consist of
individual forms diffcront from those surrounding ther , but
rather are grouped iIn extensive areas in which many indive-
idual features collectively comprise the landform type.

For oxample, rough dissected areas consist .. deep ravines

and minor valleys separated by ridges and spurs not yet
removed by agonts of erosion., To separate sucn an aroa
into its component ridgcs, spurs and vallevs 1s of little
valua for the purpcscs of this ruport, inasmuch as the
cntirc dissected area forms essentially a unit with rese-
pect to man's access and use, Tho photo interpreter should
not attempt first to identify small individual landecape
features but should strive from the beginning to recognize
broad landform types. Each of these may then be analyzed
with respect to the minor lendform features that it contains.
Although such an approach draws heavily on the background
and experience of the phcto interpreter, 1t lcads him to
quick and significant generalities concerning the rsgion
that may be of great influsncce in his interpretation of
ainor featurevs., Sucnh an approach caennot be developed with-
out giving the photo interpreter some knowledgoe of the

genetic relationships of the areas with wnich hse deals,

e
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For example, he must understand that rough and rolling

dissected areas in this region have resulted fram erosion

by rainwash and streams, either in areas adjacent to a

deep master stream valiev such as the Missouri River, or
where the bordering cliff or escarpment of a higher plain

is being eroded by streams and rainwash descending to a
lower plain or basin, Such an understanding of origins

not only enlightens the photo interpretor's interpretations,
but may polnt to many significant dotalls of the landscaps
that mignt otherwlse escape notice.

The writer wishes to acknowledge the s£id, advico,

and criticism of Dr. Clyde F. Kohn of Northwestern
University, Department of Geography, Director of ONR
Project N7 onr /;5-005; Mr. Henry Nowicki, field and
resecrch assistant; and Dr, Richard Lomke of the U. S.
Geological Survey, whose store of information concerning
the glacial and geomorphic history of the region proved

invaluable,

Use of Photos and Maps
In this report use is made of twelve field arcas
which are shown, first, on the topographic maps (Figures 2-8);
gsecond, in vertical aerial photopairs or stereograms

(Airphotos 1-A and 1-B to 12-A and 12-B); and third, in

=
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part by grournd photographs in storeoopairs (Ground Photos
13-A and 13~-B to 34«A snd 34-B), Principal emphasis 1is
placed on the sirphotos. These shculd be studied with a
lens stercouscope. Points referred to on these airphotos
will be locatea either by letter (A, B, etc.) or the
left-hand photo or by means of x and y coordinates
measured in inches and tenths, respectively eastward and
northward from the lower left=hand corner of the left-hand
airphoto. The position of ground photographs is indicated
by a "V ~shaped symbol indicating the field of view of

the photographer, who stood at tho apex of the "V'. The
number of the ground photograph pair is given within the
"y, A graphic scale is also indicated on the left-~hand
airphoto. The topographic maops are intonded chiefly for
reference and to 3nable the photo interpreter to check
altitudes and heights and to identify features which may

not be mentioned in this report,

Initial Appraisal of Air Photographs in Stereogram

It 13 bellievcd that the photo interpreter will be led
most rapidly into an understanding of the types of {satures
characteristic of the Montana region by an initiel sxeming-
tion of 2 pair cf airphotecs and an attempt tc interpret
the landscape which they shows For this purpose the

b=
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photo interpreter is requested to refer to Airphotos
S-2 and 5-E and t..> map, Figure 5-B.
Deductions With Respect to
General Conditions in the Area

A preliminary inspection of Airphotos 5-A and 5-B
chows that the area includes an upland in the north, a
butte at right and a larger mesa at left in the south
center; and a broad valley crossing the north central part
of the area and extending into the southeast corner,
Further insrection raveals information regarding the
following elements of tae landscape.

(1) Natural vegetation: No wooded areas are present
and the only trees seem to be seversl rows in a windbreak
at ranch at 1.3 - 5.5. Most of the area aspart from the
cropped fields, therefore, appears to be in grass or
without vogetation cover,

(2) Drainage: No permanent streams are seen., A
dry stream course bordered by zonal vegetation extends
from 0.5 = Le0O to 244 = 4.0, Small dry gullies ars numerous
on the steoper slopes, as 1llustrated by the gully leading
northward at 1.0 - 2.2,

() Climate: From the grassland vegetation and

drainaga characteristics the climate is inferred to be
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dry. This conclusion is strcngthened by the presence of
irrigation ditches such as that entering the area at the
south at 0,5 - 0,0, This ditch winds northward on the
contour arocund the butte at 2,1 - 3.2, The bsnded pattern
Jn tilled areas in the north and southssst 1s not contour
cropping but appears to be the type of strip cropping in
which alternata fallow and planted strips are used in the
dry farming of grain. An earth dam reservoir for cattle f
at 0,5 = 2,6 also suggests the need for water, All such
criteria indicate a dry climate but with sufficient rain-
fall for dry farming and fcr ranching; therefore, semiarid
rather than desert. In this latvitude such climate probably
has from twelve to fifteen inches of precipitation per year.

{4) Rock Structure: The flat-topped mesa and butte
bounded on all sides by steep bluffs suggest horizontsl
bedrock strata. Those actually show on the bare sloping
surface of the mesa from 0.9 - 1.5 to 1,5 - 2,0.

(5) Quarries and Gravel Pits: Rock quarries and
gravel pilts are not presont, Their absence implies that
the bedrock 1s soft, shaley, and probably poor for builde
ing purposcs snd that gravel for roads 1s not gererally
avallable within this area., The borrow pits at 2,1 - 2,9
and 2,2 = 2.8 probably furnished earthon fill fecr the grade
of highiray at 2,3 = 2.5
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(6) Thickness of Soils: Ncte that bare rock strata
show on the slope at 1.3 - 2,0 and that a rock terrace is
present in the scarp at 0,3 - 5,3, One infers that sollas
sre thin or absent on steeper slopes and probatly on the
mesa al . butte. Thoy arc probably thin on the upland
plain at north and possirly thick in the broad valley
bottom in the north center and southeaast,

(7) Relief: This 3s 4ifficult to judge from the aire
photos without the presence of tress, silos or other tall
refersnce objects. Whoere scale of photo, focal length of
camera and helght of camera ars known, thec relief can be
eesily computed, Note that here the butte and mesa appear
to attain about the same lovel as the upland on the north
and that the lowlands appear gpproximately level. If the
road grade in south at 1.2 = 0,7 13 estimated to be fifteen
feet high, the mesa appears to be ten to fifteen times as
high, thus giving a rolief of 150-225 feet., The contour
map (Figure 5-B) shows that this estimate is of the
corract order of size,

(8) Road Pattern: The rond pattern shows terrain
changes by adjustments to slope and to topogrephic details,
The gonerslly straight northesouth course cf the road from

1.2 - 0,0 to 1,2 - 7.8 indicatos much flat topography and
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a govermment townchip and range system of land survey,.
Near 1,5 - 2.1 this rcad curves eastward to cross the
saddle of ridge on a favorable grade. In asconding scarp
to upland, from 1.2 = 5.7 to 1.1 = 6,4, the rocad follows
a ravine, the bottam of which gives a favorable grade,
The newer diagonal highway from 0.8 - 0,0 to 2.4 - 2.8
follows the flat belt of relatively well-drained land
near foot of the slope from mesa and butte. A new welle
graded rosd links this diagonal main highway witu the
northesouth older rocd from 2,3 = 2,9 to 142 = [¢5. The
light colored ditches along this 1link indicate standirng
water or bare mud, showing necessity for fill across the
lowlands in north center of the arec.

(9) Rural Economy: This appears to be based mainly
on grain farming but in part on ranching. Only three
ranchateads (that is, central bullding groups for ranches)
are present, at 0e¢5 = 5.2, 1e3 = 5.5, and 1.2 = 7.4,
Large barns are not present. A tall building on each
ranch {scc 0.6 - 5,2) suggosts a granary rathor than a
s%lo., Thc irrigation works, both the ditch entering from
the south proviously montionod, and the ditch crossing
face of scarp bounding the northern upland from 0.0 = 5.0

to 2.4 - 6.4, appear to be out of repsir and unused at
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present, No alfalfa flelds can be definitely identified

as such from the photos. Cattle are probably carried
melnly or the open range much of which appears to have a
low carrying capacityes The best of the flat land is 1n

the dry-farmed wheat and fallow strips. No orchards or
kitcnen gardens can be identifled,

(10) Rural Population: This appears to be very sparse

with only three ranches on an arec of approximately four

square miles. No communities are present within the area.

Interpretation of Landforms

The mesa and butte et south rise to approximately
the level of the flat northern upland and suggest that
erogsion has developed the broad valley across the north
center of arsaa nnd at southeast, If so, the butte and
mesg are erosion remnants and their steep gullied side
slopes are still undergoing erosion. The gullied scarp
bounding the northern upland is similarly inferred to be
undergoing erosion and is thus in process of retreat. The
flat vallsy floors mey be due primarily to the accumulation
of stream wash from the eroded higher areas., The extreme
flatness of the valloy floor at the north suggests the
poasibllity of blocked drainage and the formor presence

of a laoke in which Tine sediments may have accumulated,
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Such sediments, if present, would create unstable soil
conditions in the broad nortnern volley with respect to
ths bearing of vehicles,

The flat upland gsurfece fram which the lowlcud valley
area ' vere developed by erosion i3 of uncortain origin.
Such & urface might have been originally a glacial drift
plain, an erosional surfoce developed by streams, an up-
1ifted coastal nlain, a volecanic plsin, or an alluvial
niain due to the accumulstion of strcem deposits. The
absence of high erosional remnants 1s an arzument against
ite origin by streum erosion. There is no indicaticn
that this area rocently had a coastal position and could
have devoloped as a coastal plain., No features sv-gesting
velcanic action are present and none suggest the channels,
bars., and fan-like deposits characteristic of alluvial
plains., It seems possible that this upland surface may
be a flat till pialn of glacial origin inasmuch as con-
tinental glaciation is known to have extended approximately
to this area in central North America, A low swell or
ridgo forms a rim parallel end just north o7 the scarp
bounding the upland. This suggests a till ridge. The
irregular mottled soil patterns chaoracteristic of till
plains do not show clearly in the flat upland but such

elle




patterns are never woll dcveloped in dry glaciated plains
suct: as tais. It thereforc secems likely that the northern
upland is a remnant of glacial till plain of low relicf,

Photo-Classification of Landform Types
in this Hegion

From an examination o” airphoto stereograms such os
Airphotos 5-A and 5-B and from ground studies throughout
ths region trcated in this report, ten basic landform

types have been identified and may be roecognized from the

=

airphoto alone. These ten types may be grouped xnte four
classes, nsmely, upland plains, valley plains, steeply

sloping margins of plasins and benches, and erosion remnants

controlled in form by bedrock structure., Althougn the region
is marginal to the glacia ted plains of central North America,
and was in part actually covered by glacial advance, the
glacial offects were feeble and show malnly in the relative-
ly flat or rolling till plain areas in the north., Farther

south the effects of erosion by running water predominate

and drift deposits, even though przsent at places, do not
show clesrly as such in the topographic forms. Of thse four

groups of landform types presont here, all but the last may

iwad ool

be subdivided into several types. Those ten landform types
are summorized in the following table and their description

and recognition will be treated in the following section <2

this revort. :
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TABLE I
THE TEN LANDFORM TYPES IN THIS REGION

Grour 1. Upland Plains
Type {1) High and intermoedizte flat benches
™vpe (2) Rolling glacicl till plcins
Group 2. Valley Plains
A. AlOng pressent streams
Type (3) Flood plains
Type (L) Terraces or second bottoms
B. Not associated with prescnt streams

Type (5) Flat-flocred channels without streams,
associsted with rolling glacial plains.

Type (6) Basin plains - cnclossd alluvial or
lacustrino arens,

Group 3. Steeply Sloping Margins of Benches or Plains

Type (7) Relatively straight, only slightly
disscvcted scarps,

Type (8) Gently rolling dissected arccse.

Type (9) Rough dissected areas including steep
rogged scarps, canyons, and ravines,

Group L. Erosion Remnants Controlled in Form by Bedrock
Structure

Type (10) Buttes and mesas

- - TR i -
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Examples of the Ten Landform es
Shovm Tn Stereopalrs of Alr end Erouns Fhotos
and on Topographic Maps

Twolve stereograms of airphotcs (Airphotos l-A and 1-B
to 12-A and 12-B) have been selectod tc illustrate the
appearance of the ten principal landform types as well as
a much larger number of minor topographic and cultural
details of the landscape. ™he area covered by each
stereogram of airphotos is outlined on a topographic map
(Figures 1 to 8«B) showing the larger setting. The topoe
graphic map shows at a glance elovetions ond relief, draine
age and the direction of flow of sirecams, and many cul tursl
features, and serves to answor many questions which may
occur to the photo interpreter., Ground photographs in
stereopair (Ground Photos 13-A and 13-B to 34-A and 34-B)
1llustrate ths appecrance to the ground observer of the
ma jor landform types os well as many minor details, The
position of the photographer and direction of view for
eacnpair of ground photographs is indicated on ths left-hand
airphoto by ground photo number and by a2 "V" marking the
field of view cf the camera,

Procedure
Each pair of airphotos will be described in turn,

Pirat the gonoral Cppiarandd umd {fuvuiusres oI the landform

~15-




type i1llustrated will be described., Next, the features

of this landform type shows by the ground photes will be
pointed out., Then, the alrphoto stereogram will be examined
and all characteristic features of that landform type will
be enumerated, together with other physical aud cultural
features that show clearly on the airphcto stereogram,

It is believed that this procedurc will acquaint the

photo interpreter thoroughly with the major landform types

characteristic of thls type of region. Where necessary,

airphotos, but as far as possible letters (A, B, etec)
placed on the left-hand airphoto will be used to indicate
featurer referred to.

It is belleved preferable to analyze each pair of
airphotos for all those landform types best shown on theéri,
rather than tc treat the ten landform types in an estab-
lished sequence which necessarily involves the partial
study of certain stereograms with 2 return to tnem later,

In describing the features cf each lendform type that
appear on either the ground photographs or the alrphotos, the
features shown will be given the same numbers listed under
the General Appcarance of the landform type. Features listed
vnder the General Appeerance which do not appeur cn the

- A

BroWiid plvius i adrpuvius wlll Lsur no descrinptions under

the latter and their numberS will be omitted, ]
-16~
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Description of Individual Areas

Airphotos 1-A and 1-B
VALLEY PLAINS ~ FLOOD PLAINS - LANDFORM TYPE (3)

General Appearance: Thls landform type is assoclated

with present streams. The following features are charac-
teristic:

l, Always adjacent to a present stresm. A 3lugglah
meandering stream 1s characteristic,

2. Part of a brosd velley, with floor only slightly
above stream level. May be flooded in high water,

3. Cenerally a steep bluff or abrupt rise to higher
ground on side opposite stream,

4o Bluff on landward side may be curved or scalloped
in plan, due to erosion by meanders of stream at
former time.

5. Surface of flood plain commonly underlain by
gravel or sand - a depnsit of the stresm.

6., Abandoned shallow channels showing former stream
course may cross surface of flood plain,

7. Soil patterns may show light areas (sand bars
and gravel deposits) and dark areas (commonly lower
channels), Such channels may also be outlined by
vegetation patterns,

8. Drainage may be poor. Driest areas tend to have
linear pattern, as on ridges or sand kars parallel
to stream course.

e B e B e B o I o T G B e T e T e B o T R

Ge Roads tend to follow such dry linear areas.

-
44

10, In a dry area, trees may be pres
even though ahsant on a”?/' 8!‘283:'3. o
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Appearance in Ground Photos 17-A and 17-B: The

following characteristic features may be seen In these photos:

l., Low flood plein in left foreground is adjacent
to river seen in ieft middle distancse,

2¢ This flood plain lies within the broad valley
chown,

3., Steep bluff uwvith trees and bushes bounds the
flood plain seen in left foreground.

e The steep bluff is smoothly curved in plan.

6. An abandoned shellow channel follows edge of flood
plain in left foreground, just below steep bluff,

7. Vegetation is light (gre ;s) cn drier ground of
flood plain in laft foreground, and darker in the
old channel below bluff,

8. Drainage is poor, as shown by standing water in
old channel below the two heavy dark bushes,

10, Grove of trees on flood plain in left distancs.

Appearance on Airphotos 1=-A and l=B: The broad bottom

of valley crossing this photo area from 0,0 = [e5 to 2.5 = 3.1
consists in part of flood plein, in part of higher terrace
or second bottom, The flood plain shows these features:

l., Adjacent to the Teton River (see Figure 2),
a meandering stream.

2e Part of a broad valley plain.

3. The wooded flood plaln area at A is bounded on
south by the steep bluff shown in Ground Photos
17-A and 17-B.

L. Bluff at edge of flood plain is curved at many
points, as B, C. and D.

MR IR noma




5e¢ Gravel underlying flood plain sarface shows
at E,

6. Abandoned channels show clsarly at C and at F.
7. Light and dark soil tones may be scon at G and H,

8., Dralnage is poor, as shown by absence of active
drainage lines,

10, Trees are sbundant, as at A.
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Airphotos l=A and 1-B
VALLEY PLAINS - TERTACE OR SECOND BOTTOM - LANDFORM TYFE (l1)

These are commonly associated with lower fl.ood plains,
as in Airphotos 1-A and 1-B and grcund photos 17-A and 17-B.

_ Maral Apoearance: The following features are

character: tic:
l. A. -cent to and above a lower flood plain,
2e Generally part ol a broad vallay.

3. Bourded bv steep doescent leading to flood plain,
and by steep ascent or bluff to higher ground outside

of valley.

i, May occur at more than one level above the flood
plain.

Se Bluffs above such terraces may show gullies or
ravines, rather than smoothly curved plan.

6. Abandoned shallow channels may be present, and
may show in vegetation patterns.,

7. Such areas are verv favorable for irrigation, with
respect to slope and form of surface and water supply.

8. Gravel may form surface deposit.

9, Soils may show light amd dark tones in bar-like
or channel-like patterns.

10, Drainage may be poor, though soils are commonly
drier than on flood plains,

11, Such areas mey be good agricul turally.

20
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Appearance in Ground Photos 1l7«A and 17-5: In this

view the terrace or scccnd bottom lies bectweon flood plain
in laft foreground and steep valley wall in right foreground
and right middle distance. The following features may bo seen:
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Le Adjacent to the lower fi.od pluin on left,

2o Part of 5 brosd vulleye.

3. Bounded by steep descent to flood plain on left,
and ascent to highsr upland on right,

L. Only one terrace is present here.
S. Higher bluffs in right distance are gullled.

7« The ditch ot right is wvnused irrigation ditch,
indicating former irrigation of thc area,

9. A dark linear stripe in soil in front of bluff
in right distance may be due either to ..getation
difforences or to differunt soil tones.

10, No drainage 1ines are present; drainage is
therefore poor.

Anpearance on Ground Photos 30-A and 30-B: These photos

show the following charactearistic features of a terrace or

second bottom:

1, Lower flood plain of river shows in right
distance.

2. The area is part of s broad valley.

3. A steep low bluff descending to flood plain
lies to right of two troes near middloe of photos,
while steep ascent to higher ground is seen at left,

5 Higher bluff in left distance is guliied.

2le



6. An abandoncd channel (dark grass) shows clearly
in center foreground. On both sldes of it is higher
ground with sagebrush in addition to grass.

8. Gravel shows among graas, in right fcreground.
1V, Drainage is poor,

Lppecrancc on Airphotos l=A and 1-B: The following

features may be seen on the sirphotos:

1, The unper bottom st 2,0 =~ 2,9 (within field of
view of Photos 17-4 and 17-B) is adjacent to lower
flood plain on north,

2o The srea is part of & broad valley (note Figure 2),
3. Stcep bluff descends ito flood plain on north,

and ariother ascends to upland on south cf area at

200 - 2:9.

4. The second bottem at 2,0 - 2,9 is higher above
river than second bottom at 1,0 -« 3,1.

Se Higher bluffs at I snd J aro cut by gullies
and ravines,

6. Abandoned former channels show clearly in darker
vegetation pattorns at K and L.

7 014 irrigotion ditch at M was formerly used to
irrigste the terrace immediately downstreasm (l.e.,
on east),

9, In places, soils show light (higher bar-like areas)
and dark (lower nreas) tones, as at N,

10 The arcas arce goneorally flat and pcorly drained.
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Airphotos 2=, and 2-B
ROLY,ING GLACIAL TIJLL PLAIN « LANDFORM TYPE (2)

Gencral Appearance: This landform type i1s characterized

by the following festuros:
. RoOlling surfcce wilii basins and swells.

2. Pecrceptible though rathor low reoliecf, rarely
exceeding 25 to 75 fcet,.

3¢ Poor drainage; marshes, swamps or lakes may boc
present.

Le Good agricultural soils.

5. Road psttern commonly shows little or no adjust-
mcnt to topography.

5. Soil patterns are mottled with lighter colors on
rounded swells and darker colors in lower areas be-
tweon. Fallow strips may show light soil tones even
on swells in the topogruphy. In certain places, wash
of light sediment on to low ground has given g light
tone there, rather than darke.

7. Drainago pattern is gonorally aimless and
wanders without order or plan.

Appcarance on Ground Photos 15-A and 15-B: The following

featurcs of rolling till plain may be scon on these ground
photos:

le The surfcce is rolling with basins cnd swolls,

2e Rolief 1is low; apparently 30 to 4O feot,

3. No drainage lincs arec socon in foreground; surface
drainage is probably poor.
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' i[ 4+ The good wheat in foreground indi- 1te« good soils.
- 5. Rcad is straight and shows no adjustment to

topsgraphy.
- Appearance on .iirphotos 2-A and 2-B: The following
faatures are characteristic »f a large area of rolling till

't plain in the central part of tiese airphotos. The southern
s 1imit of this rolling till plain follows the margin of

valley from 0,0 -~ 2.4 t~ 1.9 - 0.0, The northerr margin
is near heads of developing ravines, from 0.0 - 5,7 to
7= 2.5 - 5,.5.

l, Surface s rather strongly rolling with tasins
3 and zwells.

2, Relief 13 mcderate though very marked (see
3 Figvre 3).

3. Drainage is generally poor, with same closed
re basins as at A, Some integration of these basins

i by erosion of intervening divides, as at B.

r3 4Jo The good soils are indicated by the extensive
II strip farming of this area to wheat,
i e 5. The road pattern contorms to the government

i township and range system with almost no adjust-
ment to topography.,

il f. Soil patterns are mottled. Lighter tones pre-
vail on swells, as at C; darker tones in lower slopes
i 1 and depressions, as at D, A basin filled with sedi-
, 23 ment of light tone 1s illustrated at E,
b 44 7. Drainage pattern is generally aimless ard lacks
if symetrically arranged branches of decreasing size.
. For example, the broad basin at E drains southward
i j: though a narrow channel to F, and then northward
33 into the vallev at € that winde in o nonthessterlw
Atnantinn Aff +the nhoto orczo,
i!
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Airphotos 2-A and 2-B

- VALLEY PLAIN = FLAT FLOORED CHANNEL WITHOUT STREAM «
i LANDFORM TYPE (5)

General Appearance: This laniform type crigzinated &s

- a drajnage channel for glacial waters during the final melt-

ing of the continental glacier. Generally the size of

channel 1s far too large for any postglacial stream that
! rz may occupy it, inasmuch as the volume of glacial melt-

i ' water far exceeded present sources for streams. The
following features are generally presents

Ty l, Channel is associated with glaciated plain,
: and may be parallel to former margin of glacler,

! 1 2. Form is broad channel with flat floor of uniform
. grade. Shallow longitudinal furrows or minor chane
nels may divide bar=like swells on floor. Side

s walls uai'e commonly steep.
) 3« Streams if present are underfit{ in size to
e channel,
| - Le Several streams may occupy parts of tiue channel}
8 there may be no continuous stream throughout its
|: length,
|
£ S5 8ide walls of channel may be gullied or ravined.

| ' 6., Small alluvial fans may be built out on to channel
i ry floor where such ravines enter,

| 7. Soil patterns tend to be uniform.
g; 8. Soils ars commonly good to fair,

9. Land use pettsrns, es fileld strips or road
patterns. tend to follow leangth of shannel |

:.ﬂ..
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Avpeerance in Gronund Photos 24~A and 24-B: The followe-

ing features are evident 1n the view shown in these ground

photos:

2+ Broad channel form, with shallow furrows extend=
ing from richt to left, Side wall of channel in
middle distanco is moderately steep.

S. Distant sids wall of channel is trenched by
broad ravines on left.

7 Soil appears to be uniform in tone.

8., Harvested grain field st left of road suggests
good soil,

Appearance on Airphotos 2-A and 2-B: The following

featurcs may be observed on thesc airphotos:

1, The channcl extending fom 0,0 = 7,6 t0 2,5 « 6,2
1s associated with rolling glacial till plain areas
on north {see 1,0 = 7.7) and on south {566 1.7 = 5,0),
The southeasterly trend is probably that of former
glacial margin in this region (see Figure 3).

2, Form is broad flat valley bottom with shallow
present stream channel in floor, as at H, Side
walls are steep, as at I and J.

3¢ Stream at H is greatly underfit to size of channel,

4e The tiny stream at H enters from south just wast
of that point; the channel at K has no present stream.

S« Both side walls are cut by ravines and gullies,
as on cast and west of both I and J.

6be Fan in channel bottom at L is built at mouth of
ravine dammed by earth dam at M,

7. Soil tones are fairly uniform. White apots at
N are probably areas of fresh mud or standing poolas
of water.

b=
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‘ i 8¢ Location of farmstead at 0,3 = 6,9 suggests that
soils of this channel bottom are pretty good, More
3= direct evidence 1is lacking,

9. A secondary rond fcllows south margin of channel
| flow from farmstoud 2t 0e? = 6,9 castward to edge of
| 3 alrphoto arez,
|

Additionel Example of Flat-Floored Chennel: Ancther

| ) excellont example of chis landform type crosses scuthwest
corner of “irphotos 2-A and 2=B, from 0,0 = 2,1 to 1,6 = 040,
It shows most of the characteristic features esnumerated
abovae. Especlslly noteworthy are (a) the absence of any

presont stream; and (b) the pattern of strip cropping which

runs parallcl to the length of the channel,
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Airphotos 3-A and 3-B

VALLZY PLAIN - FLAT-FLOORED VALLEY WITHOUT STREAM -
"LANDFORM TYPE (5]

Another cood sxampie of Landform Type (5) i3 shown on
Airphotcs 3-A and 3-B and Figure U,

General Aprnearance: Flat-floored valleys without

streams are characterized bty the foliowing features,
enumerated under Alrphotos 2-A and 2-B, and repeated here:

l. Channel is asscciated with a glaciated plain,
and may be parallel to former margin of glacler,

2e Form is broad channel with flat floor of
uniform grade.

3. Streams if present are underfit in size to
channel.

i Several streams may occupy parts of the channel:
there may be no continuous stream throughout its
length.

5. Side walls of channel may be gullied or ravined.

6., Small alluvial fans may be built out on to
channel floor where such ravines enter,

7. Soll patterns within channel tend to be uniform.
8. Soils are commonly good to fair.

9. Land use patterns, as field strips or rcad
patterns, tend to follow length of channel.

Appearance in Ground Photos 18-A and 18-B: The following

features may be seen in the view shown in these ground photos:
1. The higher nlain in Adlstonce te
S1iohtly »rlldns 2nd rCStillios u gl

——— Aeera
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2. The channel has a broad flat floor with moderately
steep valley wall on oppcsite side,

3¢ No stream is present in this part of channel
(See Figure L).

Te Soill in fullow strip on left of road appears
uniform in tone,

8, The use of this area for strip cropping of whesat
(current ycor wheat is in strips of dark tone)
suggests that soil 1is good.

Appearance on Airphotos 3-A and 3-E: These photos

should be examined 3n connection with the map, Figurse L,
which shows that the principal present drainage lines cross
rather than follow the channel referred to., This strongly
suggests that the channel follews a former ice murgin that
lay transverse to natural drainage lines. The following
characteristic features may be obsarved in Alrphotos 3-3\
and 3-B:

l. Channel is associated with glacial till plain

indicated by rolling surface, and aimless drainage

pattern in northern pasrt of photo ares, and un-

drained depression at A.

2. Flat floor and uniform grade cf channel snow
clearly at B,

3. Present streams such as that at C are underfit
to size of channel.

. Strezcms at €C and D are in separate arts of the
P
channel,

5. Side walls are ravined and gullied, as at
E and F.
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7+ Soil patterns apposr generally uniform, as at B.

8. Grain strip cropping in the area st G suggests
et least moderatecly good 30ils.

9. Land use patterns tend in part to follow the chan=-
nel, as large field from B to C, and rcad at H,

Additional features that show clearly on Airphotos

3=-A and 3-B arc:

Ranchsteads or farmsteads at 0,5 -~ 6,3; 0.8 = 5,73
0.3 - 108; and 0.6 - 1030

A large iay field at I, shown by "hip-roof™ pattern;
and a smaller, recently cut hay field at J, with
cut hay ir windrows,

Two small earth fill dams and rescrvoirs for
pastured cattle at K and L,
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Airphotos L-A and l;-B
ROUGE DISSECTED AREAS - LANDFORM TYPE (9)

General Appecrance: Rough dissected arcas mav display

some or ell of the followirg characteristics:
l, Much of the araa 1s in relatively steep slopes.

2e Hock ledges and even verticel cliffs may occur
where resistant bedrock beds are present.

3¢ Sunmit areas may include reslatively flat ridges
or other remnants of the original land area before
it was dissected by erosion.

4o In s dry region, bushes and Lrces may occur on
the steeper slopes of a rough dissect«d arsa, even
though the surrounding dry plains may be grassland,
S« Bare soil may show on steeper slopes.

6. Such areas ara generally in pasture or waste
land, Cultlvated rields are uncommon,

7. Road patterns may show close adjustment to
topography, because favorable grades must be
selected into and across such areas.

8. Fills and bridges are often necessary for roads
and railroads,

9, Rural population is sparse in such oreas.

Appearance on Ground Photos 22-A and 22~B: These

photos show the following characteristic features of rough
dissected areas:

l. Much of the area is in fairly steep slopeaz.

2. Rock ledges are suggested bv the appearance

near crest of highest ridge in view at left of
photos, both near left odge and center of viow,
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3. Tho ricdge just mentioned has a relatively flat
top suggesting original surface.

5. Bare stony soil shows clearly on for side of
ravine in foreground.

6. Area is in pasturc or waste land.

8. A large earth fill for a railroad grade is
visible in right midale distance.

@. No human habitatlons appear within the view;
population is sparse.

Appearanco on Ground Photos 33-A and 33-B: Another

view within the same areas 1s shown in these photos. The

following features are clearly shown:

le Area is mainly in steep slopes.

2., Vertical rock ledge shows at top of slopes
in foreground.

3. Upland surface in background has undissected
flat top.

4. Bushes and small trces are present undcr cliff
at left, and in right foreground.

Se. Baro rocky soil shows on slopes in foreground.
6. Area appears to be waste land.

7 and 8, 01d csrriage road descended stone causeway
at right into ravino.

9. Rural population is evidently sparse,
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Appearance on Airphotos U-A and y-B: The rough

dissected area is associated with the erosionel develop=-
ment of the ravines in south central part of area (See
Figure 5-A). The following features are shown on these
airphotos:

ls The dissected area is marked bv stsep slopes,
as at A.

2e Rock ledges are suggested by the excesusive
steepness at B and C,

3. Summit areas not yet dissected by erosion are
relatively flat, as et E &nd E.

4jo Some bushes may be seen in ravine at F, in con-
trast to grassland vegetation elsewhere here,

6o The rough dissected area is seen to bs almost
wholly in pasture or waste land. The cropped aresas

(in strips) are almost wholly confined to the flat
uplands,

7« Road from G to H avolds roughest part of dissected
area by crossing shallow hesds of ravines,

8. High fills are necessary for this road at I and J,
and for the railroad zt X and L.

9. The few ranchsteads indicate sparse rural popu=

lation. One is in ravine at 0,2 - 2,3, and two

others on upland at 1.1 = 3,8 and 1.5 ~ 6,0,

The rolling surface of the upland in north half of
Airphoto area, with fsint mottled soil pattern and undrained

basins (as at M) indicate that this is a glacial till plain,

«33
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Airphotos 5=A and 5-B
VALLEY PLAIN - BASIN PLAIN - LANDFORM TYPE (6)

Basin plains are enclosed valley plains of alluvial
or lacustrine origin. The flat surface of the basin hss
been built up bv depnsits of alluvium washed in and dropped
by streams, or of lacustrine sediments that have settled
in the waters of a former lakes It 18 often difficult to
distinguish alluvial fram lacustrine basins without a
direct examination cf the sediments, but lacustrine basins
are generally flatter and l2ck the fan-shaped marginal
deposits built dirsctly by inflowing streams,

General Appearance: The following features are

characteristic ot basin plains, whether alluviel or

lacustrine:

1, Enclosed drainage - center of basin 13 below
outlet, 1if any.

2. Fiat floor, with steeper slopes to higher ground
on some sides of basin,

3. Poor drainage; ground may be wet in rainy seascon;
standing weter mav be present.

L. Vegetation cover 1is usually complete; bare soil
or rock 1s rare.

S. Grasses rather than bushes or trees predominate,
in an ares of dry climste,

6. Vegetation may be zoned in concentric bands
about margins of basin, or along water channels
within basin.




7« Such areas are generally used for pasture.

8. Roads crossing basin pleins may be elevated on
f1ils.

pLppearance on Ground Photos 19-A and 19-B: These show

the basin plain (stippled area in Figure 5-B) fram the top
of a butte more than 200 feet above basin surface. The

following features may bos seen in the ground photos:
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l, Drainage is evidently enclosed, as shown by
standing water,

2. The basin floor is flat, with a steeper slope
visible beyond strip cropping in left distance.

3. Drainage is poor as shown by standing water.
4o No bare soil is visible.
5. Grass predominates.

6. The light and dark tones in center and right
center indicate some kind of vegetation zoning.

7. Central area in photc cppears to be pasture
land; though grain farming is indicated by strip
cropping in left background.

8. Road in fareground and that crossing center of
photo have becn elevated on fills,

Appearance on Ground Photos 27-2 and 27-B: A view of

another part of the samo bssin plain, taken fram the same
butte, is shown in these ground photos. The following

features mav be seen:
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1, Area appears to have enclosed drainage, thougn
this is not proved by these photos,
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2, The floor is very flat, rising in a steep
bordering slcpe beyond strip cropped area in distance.

3. Drainage is poor, s shown by standing waster near
road in center of plain,

e Vegetaticn cover is complete.
S. Gruzss is tne chief vegetaticn.

6. The light belt across center uf photo suggests
a zoning of vegetation.

7. The greater port of the area is in pasture,
though the strip cropped area in distance is in grain,

8. Tho road crossing basin is elevated cn a fill,

Appearance on Airphotos 5-A and 5=B: The following

features of brgin plains are evident on thosc alrphotos:

2. The floor of the basin 1s very flat, as at
points A and B,

3+ Drainage is poor, as shown by lack of drainage
channels, and by standing water nt C and D.

e Vegotation cover appears to be complate on
flat floor of basin.

S Grass is vegetation type.

6, Vegetation shows morked » ning in lower areas,
as at E, F, and G.

7. Pasturo prodominates in the basin plain, though
wheat 1s strip cropped at B and field at H appears
to be in alfalfsa,

8. The diagonal road across basin plain is on a
fi1l. The white line nlone each side of this road,
as at I, is 2 ditch made white by the baro soil of
the oxcavation and by standing water, Road at J

is also on a fill,
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Airphotos S-A and S-R

BUTTES AND MESAS - YANDFORM TYPE (10)

These features are résidual areas left by the erosion
of a higher aree, Flat-lying bedrock layers commonly control
the form of the feature, a reslistant "caprock layer" often
giving risc to a relatively flat summit area.

General Appearsnce: The following features ure

characteristic of mesas and buttes, though not univsrsally

present:

1, A relatively flst top, with steep side slopes
rising from lower surroundings,

2, A resistant caprcck often shows in a vertical
or steep cliff near upper part of side slope.

3., Soils may be thin or lacking on steep sides.
j, Bare rock layers may show on sides,

S. Bushes and trees may be present on side slopes,
where climete is dry.

6. Sides may have gulilas or ravines, indicating
water erosion.

7. Areas are usually waste land, or poor pasture,

Appearance on Ground Photos 29-A and 29-B: The

following characteristic features of this landform type
appear in these ground photos, which show a typical butte:
le Top of butte is reletively flat.

3¢ Soil appears to be lacking on much of the side
slope of the butte,
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Lo Horizontal rock layers show clearly, particularly
at left end of butte,

S. A few bushes appcar on uppor part of side slopes.
b, Gullies are prusent on sids slopes,
7. Area 1s not cropped and appcars to be waste land,

Appearance cn Airphotos 5-A and 5-B: The following

features appear on these airphotos:

le Top of butte is flat.

2. The photos indicate that one resistant hori-
gontal layer forms the top of this butte, and that
another forms the side shoulder or berm on tre lower
3lopas of the butte at the ievel of the saddle
connecting it to mesa on southwest, at K.

3. The light tone and lack of vegetaticn on south,
at L, suggest lack of soill,

lfe The horizontal banded pattern or light and dark
tonos at M suggests that rock structure shows there.

S. Bushes show sparsely on upper side slopes, as
at N.

6. Gullies are numerous on side slopes, as at O.
7. Area appears to be waste lsnd or poor range

land, The earth dam and cattle reservoir at P suggest
that cattle are raised in the area,
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Airphotos 6-A and 6-B
GENTLY ROLLING "IIL FLAIN « LANDFORY TYPE (2)

Genaral Appearance: Glaciesl till plains may be

strongly rolling, or may be nearly flat and very gently
»olling. The exariple here considered, in the north part
of the airphoto area, is of the latter kind. The following
features are characteristic of this landform type:

le Rolling rather than flat land surface.

2. Small to slight relier,

3. Basins without outlets may be present.

L« Mottled soil patterns, light in tone on swells
and dork in lower areas.,

Se Aimless drainage pattern, where present.

6. Road pattern shows 1ittle or no adjustment to
topography.

7+ Soils are generally good.
€. Areas may be largely under cultivation.

Appearance in Ground Photcs ll-A and 14-B: The

following features may te observed in the view shown by
these ground photos:

l, Surface is a very gentliy rolling plain.

2o Relief 1s very small,

6. Road patiern shows no adjustment to topography.

7 Soils appear to be agriculturally productive,
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Appesrusncs in Alrphotos 6«A and 6-B: This rolling

t111 plain area lies north cof the dissected south-facing
scarp in the north part of the airphoto area (Figure 5«C),

The fecllowing features ma2y be ssen on the airpnutos:

l. Suvrfece ls rslling, as at A.
2, Relief is small.
3. Small enclosed bassins appear to exist, as at B.

4o Soils show light and dark tones in mottled
pattern, as at C, D,

Se Drainage pattern is aimless rather than
systematically orgecnizad,

6. Road patterm (E, F, G) shows no adjustment
to topography.

7« Soils appear to be good, from their complete
agricultural utilizution for wheat strip farming.

8. All of area is under cultivation.,

Other londform types shown on Alirphotos 6-A and 6-B:

The south-facing scarp at north is an excellent
example of landform type (10), rough dissected
area, as at H,

The large flat area of light tone at I is part of

a basin plain of lacustrine origin. A dredged outlet
chennel bordered by ridges of the oxcavated material
on each side i3 at J.
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Adirphotos 7«4 and 7~B
BUTTES AND MESAS - LANDFORM TYPE (10)

General Appearancc: Buttes and mesas are oroded

remnants of an older, higher land areca, a vestige of which
often is proscrrvad on the flat summit of the landform.
Their general characteristics were previously enumerated
under Airphotos 5«A and 5-3, and will be repeated here:

l, Relatively flat top, with side siopes rising
from lower surroundings.

2, A rosistaut caprock layer that often shkows in
a steep cliff near upper part of side slopse.

3. Soils may be thin or lacking on the steep sides.
. Bare rock layers may show on sides.

S« Bushes sand trees may be present on side slopes,
in a dry areu of predominant grassland vegetation.

6. Sides may have gullles or ravines, indicating
wates crosion,

7. Areas are usually waste land or poor pasture.

Appearance in Ground Photos 23-A and 23-B: These show

a distant view of tho large butte near center of Figure 5-D,
The following characterlstics may be observed:
1, Top of butte 1is relatively fluat,

2e The flat top strongly suggests u resistant caprock
layer, thcugh o steep rimming cliff 1s not visible,

3. Where bedrock layers show on slopes at west end
and ncar center of butte, scils must be absent,

li]le




L. Bare rock layers snow on the sids slopes at
several nosints,

6. Sice slopsos show moderate gullying,

Te¢ Buttec 1s uncultivated, so far ss Ground Photos
23-A and 23-B indicate,

Appearance in Ground Photos 31-A and 31-B: These

photos show a close view of the side slope st southeast
corner of the butte, The following features may be seen:

3. Solls are lacking over the large light-toned
bare areas,

i« Horlzontasl tone potterns in these bere areas
suggest outcrops of shaly rock.

. A few bushes are seen near top of slope.
6. Slope shows a few shellow gullies.
7. Area appears to be waste land.,

Appearance on Airphotos 7-A and 7-B: The following

features sinow clearly on the eirphotos:

l. Top of butte is rela tively flat, as at A, with
a suggestion of lower terrace-~like benches 2t B and
C presumably caused by a resistant rock layor lower
than the caprocke.

2, Flaot top with stoep rimming slopes strongly
suggestas a resistant caprock.

3. Soils are evidently thin or wanting on the side
slopes, especially at such arcas at D,

o Horizonta2l rock leyers show on side slopes at
E and elsewhore,

S« A foew bushes show on south slope nesr top, as at F,

6, Sidea are strongly gullied, o3 at G,
Te unrea 18 uncultivoted and appears to be waste land
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Adrpnotos 8eA and 8P
ROLLING GILACIAL, TILL PLAIN - LANDFORM TYPE (2)

ROUGH DISSECTED AREA - LANDFORM TYPE (9)

BUTTE - LANDFORM TYPE (19)

These Airphotos 1llustrate the three landform types
mentioned above, which may be recognized by the character-
istics enumerated below (See Figure 5-E):

Rolling Glacial Till Plain: This occupies the

northern third of the airphoto area, and the southern
third north and south of the dissected area of valleys

and tributaries. The following features serve to identify
this rolling till plain:

l. Rolling surface with basins, as at A, B, and
swells, as at C, D.

2e Low relilef,

3. Poor drasinage, as shown by lack of drainage
pattern in an arsa near A and C,

i Soils in area at north are all under cultivation
and may be presumed gocd,

Se Fkoad at E shows no relationship to landforms.

6. So0il patterns are faintly mottled, as near A
and B,

7. No well-defined or Integrated drainage pattiera
is present in these areas,




Rough Dissected Area: The strcam valley and tribu-

taries at south form a good exumple of a rough dissected
area. The following characteristics are evident from the
airphotos:

l. Much of area is in steep slopes, as st F,

2. Rock ledges appear to be preuent at G.

3¢ Summit areas are in part relatively flat remnants
of formecr upland, as at H,

6. Arsa is not cultivated and appears to be pasture
or waste land.

7. No rocad is pesent in area, indicsting difricult
slopes for roadbuilding.

9. No ranchss occur in the aresa,

Butte: A good example occurs in west central part of
airphoto arca, The following characteristics are easily
observed on the airphotos:

1, Sides of butte are steep, as at I, though little
is left of original flat summit,

2e A resistant rock layer appears to cap butte, as at J,

3+ Soills sre evidently thin on gullied side slopes,
as Jjust below I,

4o Bare horigontal rock leyers show on side slope at K.
6. Sides are gullied, as at I.
7« Area is waste land or pasturec,

Additional fcatures: These airvhotos show at I, an

excellent example of an alluvial fan, made of ligat-toned
sediment washed from higher up slope by running water. This
fan is crossed by an irrigation ditch marked by a dark line




Airphotos 9=A and 9-B

VALLEY PLAIN - FLOOD PLAIN - LANDFORM TYFE (3)

General Appearance: The characteristic features of

flood pleins have been enumerated under Airphotos l-A and
1-B, and will be repested here:

l, Adjacent to a stream, generally eluggish and
meandering,

2. Part of a broad valley, with floor only slightly
above stream level,

3. Steep bluff or rise to higher ground on valleye
ward side or sides,

L, Bluff may be scalloped due to erosion at meander
of stream.

Se Surface may be underlain by gravel or sand,

6. Abandoned shallow formar stream channels may
show on surface of flood plain,

7« 3Soil vatterns may show light and dark creas
corresponding to sand bars and old channels.

8. Drainage may be poor.

G. Roads tend to follow dry linear belts, often
near and parallel to stream.

10, Trees may be present, even though surrcunding
region is a dry grassland,

Appearance on Ground Photos 16-A and 16=-B: The follow=-

ing featwrss of flood plains may be seen in thess pnotos:

l. Broad valley bottom is adjacent to the meandering
stream shown.
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24 The area is a broad valley, with dbottom near
stream level,

3« 4 steep, dissected bluff adjoins flood plain on
farther sgide,

7. Soil patterns show light and dark sreas.
8. Drainage of the flood plain is poor.
Appearance in Ground Photos 34-A and 34-B: The

following features may be seen 1n this pair of ground photos:

l. Area is adjacent to a meandering stream.
2. Area is a broad valley, close to stream level,

3, A steep dissected bluff rises above flood plain
on farther side.

6. Abandonsd former channels are present just be-
yond stream in center foreground,

7. Soil patterns show light and dark tones,
8. Prainage is poor.
Appearance on Alrphotos 9=-A and 9=B: The following

features show clearly on the airphotos:

1. The flood plain crossing south-central part of
area is o broad valley floor with a meandering
stream, A.

2« The broad vailey floor is only slightly abcve
levsl of stream,.

3. Steep bluffs rise asbove flood plain on north,
as at B, and on south, sns at C.

5. Fan=like area in front of tributary stream at D
strongly suggests that 3lluvium underlies vslley
floor as a whole.
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6. Lower ground et E appears to bas an abandoned
former strecm chennol,

7. Soil pattern includos dark areas, as F, and
light arecas, as G,

8. ®lood plain is flot and drainage is evidcntly
poor,

9. Roads follow cdrier, higher belts, as at D and
H. Railrcad I shows iittle relaticnship to flood
rlain dctails.

Other features shiown on Airphotos 9-A end 9-B:

Much of northcrn part of sres is an oxcellent example
of a rough dissected aree, as at J and K.

The area south of the flood plain is an excellent
example of high benches, as at L and M.

See Map, Figure 6, and the descriptions of these
}andform typos on previous pages cf this report,
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iirphotos 10-4 and 10-B
STRAIGHT, SLIGHTLY DISSECTED SCARPS - LANDFORM TYPE (7)

Generasl Appearance: Straight, slightly dissected

scarps generclly separete higher bench lands from lower,
Generally there is no stream et the base of the scarp,
Such features zre due to past conditions when gravel-lsden
fiood waters were developing the bench surfaces at more
than one levels, The following features are characteristic
of slightly dissected scarps:

l. Moderate slope.

2. Relatively straight plan without salients or
indentations.

3¢ Little gullying or erosion.

lie The form generally marks a descent from a
higher plain or bench to a lower.

5. Roads may show little sdjustment to this lande
form type, but Ilrrigation ditches, if present, must
descend by controlled drops or checkweirs,

6. Such scarps may be cultivated and even irrigated.

Appearance in Ground Photos 20-A and 20-B: The follow-

ing features may be seen in these photos:

1, The scerp descends with a verv mode-ate slope
from right to left, where it joins lower bench with
dark fields,

2« The scarp extends away from photographer in a
nearly straight patterm.
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3¢ No gullics may be seon,

L. The scarp connccts a lowei bench, at left, with
a higher one beyond field of view on right,

S5e¢ The road in foreground descends scarp without
nd justment to slope.

6. Scarp is in part cultivated, as shown by field
beycrid fence irn right middle distance,

Appearance in Grocund Photos 25-A and 25-B: These

photos show another view of same scarp, looking more nearly
downslope to the lower bench at foot. The following
features may bLe seen:

l. Slope is gentle rather than stsep,

3. No gullics are seen.

ke The scarp connects the lower bench, seen in
distance, with a higher bench behind photographer,

5. Road is seen to have no adjustment to slope.

Appearance on airphovos 10-4A and 10-B: The scarp

trends diagonally across the photo area from A to B. The

following features may be seeni

1. The descent to north is everywhere uniform and
relatively gentls , between A and B.

2. The scarp is nearly straight botwssn A and B,
without indentations or salisnts,

3. Therc are no gullies,

lie The scarp merks a descent from highcr btench at
C to lower bench at D.
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Se. Road pattern shows no adjustment to this lande-
form type, as seen at E and F, Irrigation ditch
at G evidently has checkwolirs or other devices for
restraining flow of wster,

6., The scarp itself is irrigated 2t A, and cultiva-
ted without irrigetion at B,
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Alrphotos 1l=A and 11-B
GENTLY ROLLING DISSECTED .REA - LANDFORM TYPE (&)

Gencrel appearance: This lsndform type has generally

been formed by the erosional dissection of a higher upland
area, and often forms a retreating scarp area separating
a higher undissected plain from a lower plain formed by
more or less complete erosion, The following features are
characteristic of this landform type:

1. Moderate rellef and moderately steoep slopese.

2. Integrated gullies and ravines dus to
stream erosion.
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