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Dr. Peter C. Badgley

Chief, Natural Resources Program

Office of Space Science and Application
Code SAR, NASA Headquarters

* Washington, D.C. 20546

Dear Peter:

Transmitted herewith are 2 copies of:

TECHNICAL LETTER NASA-17
EVALUATION OF EKTACHROME AND MULTIBAND PHOTOGRAPHY

IN CALIENTE RANGE; CALTFORNIA*

by
J. G. Vedder and E. W. Wolfe**

Sincerely yours,

William A. Fischer
Research Coordinator
Earth Orbiter Program

*Work performed under NASA Contract No. R-09-020-015
**J.S. Geological Survey, Menlo Park, California
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EVALUATTOMN OF FETACHROME ARD MULTTBAND PROTOGRALHY
TN CALIENTE RANGE, CALTFORNIA

by
J. G. Veodder and . W. Wolfe
U.5. Geological Survey, Menlo Park, Calilovnin

An-area in the Calicnte Range L[ sonthern California, sacs. 17,
18, 19, T1IN, R2IF, was selected for a trial of aexial Fktachrome And
multiband photegraphy. One test area which is approximataely a milne
square, is underlain by a northeast-dipping howoclinal sequence of
Tertiary mavine and novmavine sedimentary rocks and basalt, Good ex-
posure and detailed geologic mapping (Vedder and Repenning, 1965). make

the area particularly well suited for study.
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Features particularly striking in the multiband image include the
following:

(1) White to pale "salmon" arkesic sﬁndstone beds in unit TC3
and resistant white sandstone beds in unit The show up in the multiband
composite as well defined red zones. 7The sandstone beds, especinlly.thnse
in tﬁe‘western part of the area, are much less obvious in the Ektachrome
image.

(2) - Similar red zooes occur on the floors of some canyons soulhwest
ofbthe "Main'" basalt (TbS)' -Probably they reflect the cccurrence of

alluvial white sand on the canyon fioors. At best, this feature is

barvely discernible on the kktachvome,



(3) Although striking on the Ektachrowe image, the "Majn' basalt
Cfbs) is one of the most obvious fcatu;es of the multiband image, where
it is represented by a purplish northwest-trending band sharply hounded
to the southwest and northeast. The southwest comtact, well defined on
the Ektachrome, and even more vividly delined on the multihand image 1n

|

the basal contact of the basalt., 7The northecast houndary of the purplish
band lies stratigvaphically below the top of the bhasalt; it defives the

ridge crest and, perhaps only coincidentally, the contact beltween ex-

posed basalt in place and basalt talus on ‘the novtheast-facing dip slope,

Features with equivalent definition in the two images include the
following:

(1) Bedding in several of the sedimentary wnits such as Tm, Tcs,
and".l_'c3 is well defined.

(2) Talus frowm the "Main" hasalﬁ (Ths) ig cleavly displﬁyed
of the slope southwest of the basalt.

" (3) Contacts of unit Tq are well delined on both images.
(4) Surficial expression of unit Qoa is equally good in the two

imapes.

(5) uUnit Yc. and the base of uwnit Te, ave obscure in both images.

>

Features less well defined in wultiband image than in aerial
Fktachrome include the following:

(1) Distribution of Qya and Ql. Some of the landslide deposits

.neatr the southeast edge of the area, thouph well defined on the Ektachrome,
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are virtually invisible on the multiband image,
(2) Definition of the drainage pattern is excellent on the
Ektachrome and poor in the multiband image, probably because of poor

registry in preparation of the nmultiband composite,

Conclusions:

Aerial Ektachrome photography would be extremely valuable in map-
ping unknown terrane with color contrast of rock units. lowever, few
rock types coulé be interpréted without on-site inspection, and for
detailed geologic study such photegraphy would greatly aid but not re-
place on-the-ground geologic mapping.

This trial indicates that multiband metheds can be uwsed to discern
specific geologic features such as the white sandstone beds of units
ch and Tbc. The implications are that the multiband technique has

ptomise as a remote-sensing analytical tool and that it could be of

great value in rapid quantitative analysis of such features as sedimen-

tary facies. Obviously further development of the technique and of our

interpretative capability is essential to optimum use of the too.

PN NV

it et

PSS



»

FA N

e v ptmm e e

Geology by J. G.Vedder
ond C. A.Repenning

o

IMILE

1
e



Dlivcene

and Miveene

Miveenr

N

| o

Younger alluvium

Clay, silt, sand, and gravel, unconsolidated, poorly
stratified to well stratified; includes alluvial fan,
flood-plain, and streambed depesits

Qea

Older alluvium

Clay, silt, sand, and gravel, unconsolidated:to semi-
consolidated, poorly stratified to well stratified;
includes rvewnants of streambed deposits, alluvial -
fans, and tlood-plain deposits; dissected and lecally
detormed .

Landslide depusits

Strata disrupted by sluwping or block gliding, frag-
mented or highly deformed to relatively unbreken;
arrows shou directien of movement

T®
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Morales Tormation of Hill and others (1958)

Sandstone and conglemerate, yellowish-gray to greenish-
gray, thick-bedded: claystone, greenish-gray, thin-

bedded
Tq ]

Quatal Formation of Hill and others (1953)

Claystone and siltstene, tuifaceous, greenish-gray to
yellowish-gray, thin-bedded: gypsiferous; silty very
fine grained sandstonc in lower part; probably
lacustrine

CGaliente Formacion of Hill and others (19538),
"Main" basalt of LCaton (1939)

Tcs, claysteone, rudstone, siltstone, and fine-grained
sandstene, greenish-gray to vellowish-gray and X
grayish-red, thin-bedded to cross-laminated, ripple-
mariked; includes bictitic tulf bed; chiefly lacus-
trine

Tcs, sandstone, conglomeratic, arkosic, clayey,

. Cwarse-grained, red to reddish-brown and grayish-
red: mudstone aad conglomerate intcrbedded: poorly
stratiried; nonmarine

TE in" basalt of Eagon (1939), mulripie rlo

katic olivine basalr, highly vesicular in pave,

3
at
includes breccias on some {lew tops: subaerial

Tc, . mudstone, claystone, and sandstone. grayish-red
to pale-pink, thin-hodded, noamarine

. pink to
vudstone, red,
y at base

drine: unconfore
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Caliente Formation and Branch Canyon Formation
of Will and others (1958) wundificrentiated

Lithologies ol both units intertongued and intricately
interbedded; includes very thin tengues of red and
greenish-gray to olive-gray mudstone; nenmarine and
marine
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8ranch Canyon Formation of Hill and others (195§)
and “Triple'" basalt of Eaten (1939)

The, Branch Canyon Formation; medium-~ to coarse-grained
sandstonc and pebble-boulder conglomerate, light-yray
.to yellovish-gray, thick-bedded, locally cross-seraci-
{ied, concretionary at places; siltstone and fine-
grained sandstone, greenish-gray, thin-bedded; clay-
stone, grayish-olive and red, very thin beds locally;
dominancly mavine; contains shallow-water collusks

Tb,, "Triple” basalt of Eaton (1939), middle flow;
dlkalic olivine basalt, vesicular in part, hydrothermally
altered, subaerial

(Stratigraphy from Vedder and Repenning, 1965)

Contact

Dashed where approximitely located

Strike and dip ot beds
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