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FORWARD
The infrared imegery described in this report was acguired by
HRB Singer, Inc., on contract to the U. S. Geological Survey. It is
a product of a Reconofax IV scammer imaging in the 3«5 micron portion
ol the infrared spectrum. Studies of the data were conducted under
the Geologic Applications Program of the NASA Earth Rescurces Survey

Program as Task No. 180-75-01-LL-10 entitled "Ground Truth Investigations"
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Iilustrations
Figure 1. Index map showing location of area covered by

infrared imagery.

Figure 2. Infrared image, Pend Oreille area, Idaho.
Figure 3.. Geologlc sketch map of area covered in Figure 2.
Figure 4. Index to principal geographic features.

Figure 5. Enlarged infrared image of Packsaddle Mountain.
Figure 6. Black and white aerial oblique photo of Packsaddle

Mountain.

Table
Table 1. Relative intensity (tone) of some geologic and

geographic features identifiable on the infrared image.



Geolcgic Interpretaticn of Infrared Imagery of tre Pend

Oreille arez, Icaho.

Introduction

Infrared imagery covering an area about 7 miles wide and 26

g

miles leng in the Lake Pend Oreille avea, Idanho (Site #110) (Figz. 1)
was collected on August 8, 1965 by HRB-Singer, Inc. under sub-contract
to the U. S. Geolcgical Survey. The ge was reccorded between

2151 and 2202 MDT, about 1 1/2 hours after sunset on the highest
peaks, and was collected on Mission L027-23, Flight 7, using a
Reccncfax IV instrument with no filter.

The imegery has beén compared with 1) geologic maps mede by the
writer (Harrison and Jobin, 1955; unpublished map of the Elmira
quadrangle) and by Allan B. Griggs (unpublisked map of the eastern half
of the Spokane 1° x 2° sheet) of the U. S. Geological Survey;

2) vertical aerial black and white photographs taken in 1SL6 under a

centract to the Topographic Division of thé U. S. Geological Survey;

and 3) obligue black and white aerial vhotographs of part of the area
taken on September 4, 1933, by Miller Cowling of the 116th Froto

Section, Washington National Guard.
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Imagery as Delacted To Ground Features
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for visible variations (light and dark veritical bands, Fig. 2) in

reception (knob twiddling } during collection of the image. These
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are perhaps obvious but are listed here for complet
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1. Teatures in the centrali part of the film sitriop show a br
tone than similar features nearer the top and bottom edges of the strip.
2. Relative intensity is greaﬁer Tor a given linear feature as

the feature approéches an attitude perpendicular to the flight line:
3. Relative intensity is greater for a given planar feature
as the feature approaches an atiltude perpendicular #o the "line of
sight" of the instrument.
4. The"double oblique" effect caused by the method of scan and
imagery collection résults in imeges that are dlf?lcul+ to work with.
This effect adds further variables to a complicated problem, variables

that would be eliminated or more simply dealt with in rectified iImages.



Tavle 1. Relative radiation intensity (tone) of various features

identifiable on the inirared image.

Darkest leared land; recent (1 - 2 years old) gravel roads;
(Coolest) pover line cuts

Drainage lines in bottom of V-shaped valleys
Drainage lines and lower slopes of broad valleys
Deeper parts of large lake

Paved roads approximavely parallel to flight line;
clder gravel roads

Heavily timbered or brushy slopes and ridgses

Outercp, or near outcrop partly covered by thin
rubbly coliuvium

Non-vegetated blocky talus of quaftzite and siltite
Paved roads approximately perpvendicular to flight lire

Shallow streams, ponds, and lakes

Brightest Non-vegetated large (4 - 6 £t on a side) blocks of
(Varmest) granodiorite in a mass-wasting deposit



black and white aerial photographs. RBold bedrcck oubcrops are

not readily distinguished from outcrons of similsr rock that are e

o}

artly covered by timber, brush, or unconsclidated rocks. Broad

reas cof partly covered or bold bedrock outcreps are generally

£

s

istinguishable in the mouwntainous regions by tneir relatively
lighter tone, but this does not hold consistently for the badrock
knobs and hills that stick up through the unconsolidated rccks in
the lowlands of the Purcell Trench. Differences among the many
rock types generally are not distinguishable on the infrared ixage.
Some exposures of talus and mass-wasting deposits that are not

covered by brush or timber do shcw up as'bright spots on the infrared

t:;-

iage, and at least one of these warmer areas.is of such intensity
that it warrants further study.

One of the basic questiohs raised by thke imagery is whether the
irregular spots of high intensity thermal radiation shown on Packsaddle
Mountain reflect a geothermal anomaly or are an effect peculiar to
some factors of the surface geology. Therefore, the following few
paragraphs will describe more fully rock types exposed on Packsaddle

Mcuntain and closely related rock types elsewhere in the area.
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of the area, but cnly a few devposits are large enough to be manted

19585, for example). Three of these large areas of talus or mass-wasting
deposits are within the view field on the image (cf. Tigs. 2 and 3) --
crne near Windy Point, one near Granite, and a very large one arcund
Packsaddle Mountain. The Windy Point and Granite depesits are mostly
1-7t blccks and smaller cobbles of siliceous siltite and/or ¢
from the Burke and Revett Formatvions of the Belt Series. The
Packsaddle Mountain deposit is mosfly L-6 £t and smaller blocks of
rancdiorite forming a mass-wasting sheet cver most of a Cretacecus

Mcuntain deposits may

ntrusive plug. DBoth the granite and Packsaddle

IJ-

contain permanent ice in them because ice-cold springs flow from the
deposits. One such spring issues within a few 10's of feet of the

top of Packsaddle Mountain. Rock streams are ccamon in the msss-wasting
deposit on Packsaddle Mountain, and many of them contain no timber in

a heavily timbered area. The sliderock at Windy Point and Granite are
drirtbling down across the same bedrock unit from which the slidercck

is forming. On Packsaddle Mountain granodiorite bedrock crons out

high on the mountain ridges and crest; the mass-wasting deposit has
crept downhill and now covers most of the granodiorite as well as

some of the Cambrian quartzite and limestone that form a resistant

ledge rimming the mountain about 1000 feet below the crest (Fig. 6).

A few of the rock streams have moved downhill far enough to choxe the
drainage below the outcrons of Cambrian rocks and form streazks of
grancdiorite biocks beldw'the ledge

6



Talus at Windy Point shows on the infrared imagery as a
lighter colored streak (Fig. 2), but it is not strikiné -- perhaps
because it is partly covered by timber and partly shaded from the
infrared instrument by the sharp ridge that forms Windy Pcint.
Iight-colored near-vertical s£reaks down the steep cliffs in the
area_apéear to correspond with streaks of sliderock.

The deposit at Granite is partly covered by modérately dense
_ timber and is also partly shaded from the instrument view. It is
not identifiable on the image.

The Packsaddle Mountain deposit shows irregular spots and
streaks of the highest intensity recordéd on the image (Fig. 2).
An eniargement of the Packsaddle Mountain imagery is shown in
Figure 5, and a black and hite serial oblique photo of spproximately
the same area is shown in Figure 6. . The striking éorrespondence
between the light colored areas on Pécksaddle Mountain shown in
both pictures is obvious. The lighﬁ colored streaks are rock streams
and other untimbered areas in the'mass-wasting deposit. Even the
small streams of granodiorite blocks that spill down across Cambrian
. an@\pelt rocks are identif;able on the infrared iﬁage. Of interest
is the fact that many of the light spot# on the conventional photo
(Fig. 6) are accented by the light snow cover on them. Of further
interest is the fact that the outcropé of granodiorite on top of
Packsaddle Mountein ané in the cirque wall, although light colored
on the infrared image, do not approach the intensity of infrared

>emission of rubble of the same granodiorite.


















