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INVRODUCTION

In this first stage of reseavch on the use of the data oblained through

- Landsal satellites for lhe invenlory of nalural resonrces, the first ex-

periences on geology and edaphology have boen obtained.

GENERAL INFORMATION ON THE ARIBA UNDER S"J“UISY
The arca under sludy i located bebween parallels 20° 60' N and 22°
00! and hetween the Meridians 100° 15! W oaiwd iOZ"_ﬂO' W. However, in
thig first stage only the avea of _011;: image, nf central coordinales
21° 45! N and 100°29' W, has been studied. the image was taken by
the salellile on March 28, 1976, a~d bears the identification nurnber
3 2431-16231, It is 7c:o;vered by 25 CEUIMNAL charts each of which
embraces some 1000 }:mz.
The climale of the lower paris of the arca is hot to warm semiarid
with mean annual temperalure belbween 18 ond 22°C and mean annbual

precipitation of 400-500 mm. lnits wountaivws purts, e climate is

lemperate semiarid with mean annual lemperatures of 16-18°C and

mean annuajl precipilation of 500-600 mm.



Geologically, the area covered by the image is made up for (he
greater parl of Tertiavy voleanic rocks, mainly rhyolites wilth some
basalt ranges., The flat areas are covered by Quaternary alluvia
excepling small arcas of Quaternary basaltic lavas in the castern
parl. In lhe north seetor of the image there are two hands of sedi-
mentary rocks. The castern one, in long and narx'o{v {olds, is made
up of limestones and shales as well as calcareous shales interbedded
with layers of calcareous sandstones. In the one on the western side
of the image, these same rocks form broad ranges, reﬁmar;ts' of
overthruéts ..with a complex carslic lopography, The schisls in the

soulltwesl corner of the image are predominantly meta-voleanics.

The  greenschists in the southwest corner of the image are predo-
minantly meta~voleanics in grech schist faeies. (The above is verbal
information given by Ing. Alejandro Bello Barradas and the Carta Geo
légica de la Repiiblica Mexicana),
MIEPHODS

Tie peological and edaphological "inte]:pl'mﬂalion was carried oul
with the vse of the 1'2 S Mini~Addeol Color Viewer al an znn,gnplmh;imu"t_u
sc:aﬂlcz“oi' 1:500 000. Various trials with bands and {illers were run
until it was decided, in the geological studies, o ulilize bands, 4, 5
and 7 (4 ¥ithout i-‘ili;m'-r, 5 with green filler amd 7 with red filter) and,

in the edaphological studics, hands 4, 5 and 7 sith blue, green and



red fillers respoectively, tuhuug;_‘-;‘h conlacls were also checked on the va-
rious bands without fillers. I3and 6 was nol used due to mal functioning
’of the apparalus, Conlacls were (raced with black ink on lransparvent
acelate film. The use of a hand lens (4 dioplries) wasg found help ful for
both types of study,

The geological sindies sought Lo obtain:

1, '”l’he’i]_raiuage of the area as revealed by the image,

2. The delmilation of the principle lakes of the area,

s

3, 'he principal and secondary aligmmnenls ({ractures, faults, ele,)

found in the area.

@

-

4, The litholegy of the area, clesided in broad units,

The cdaphological studies pursuec:l the delineation of broad units of
soil groups in the area. ]

A gelection and compilation of g‘ea'iugicai s hudies basu.l on images
as well as other geological studics of the oy 2 wag carried oul and
this available information was "e-‘mmwﬂa.

The edaphological investipation wes l-:ias.:.é;__i.cm the above mentioned
general information on the area {climates, lithology, ele. )e

In bolh gedlogical arcl edaphological studics. the lraditional erite~
ria of photointerpretation were applied, these being, analysis of {he

drainage pallers, the gt.omnrpholo v oand geoleny (for edaphology),

- Aexfure and tone of Lhc 111mgc,, changes in slope {when detcrminable)

ORIGINAL __ -



and digtribution of vegetalion (for edapholopy). Basic principles of
cleetronmagnelic theory and the response of the different bands of va-~
'rious bodies and features of the eavih's surface were likewise laken
inlo account.

Owing o end of the year and end of presidential term administra~
tive adjustments, ficld verificalion of (he inlerprelalions of the image
could nol he caryied out. Portunately, however, the area embraced
by the image bos been covered both for geolopy and eda[':hol;)gy by
CETENAL'S 1:00 000 scale charls. These were elaborated _;t;n'the ha-

sis of aevial photozraphic inlerprelations and delailed field verifica-

tion of e sa:ve, Boll the geologicul and edaphological interpretalion

=
.

of he satellile image were therefore checked agningtl these wapas,

£ 5q *

Resulls (Ceology).
1. Droainegio @ted lakes.,
“These woese interpreted in bands 7 (green Iilier) and 5 (red fil-

Her) at theiv masimun inlensily (8,5). The drainage patbern was tra-
ced and labes were lorated, Rivers and sireams Obé ervible in red
Loaes displiy ed c‘ﬁ-y tracls since the image wag taken in the dry sca-
S0,

2, Structural sligmwents, Due to the smmallness of the scale of
the image; an overal view is oblained which permiig lhe identifica~-

. tion of fundamental teclonie featuves (straight or curved sligments
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of majov extension), These fealures were lraced and will facilitate

mineral exploration.

. 3. Lithology.

It was possible to trace conlacts  between the following rock
types.

a) Acid extrusive igneous rocks. Those of acid nature
display particular types of landforns, a drainage
patizrn of dendritic type and particulare tones which
periiil their separation § rﬁrn other rock types,. Tlis
group was given the key "Igea' and, in (his first in-
tent, were nol separaled from rocks of interimediate

nature, . .

™

b) Basalls, These arve easily idenlifiable through their

darker lome and their associanted landforms.,

FiTT

¢} Sedimerdaty rocks. hese were identified with 1i~-
tle trouble and inelude ihe following: limeglones,
limegtones with shales; shales with interbedded

gamdalones, sedimenlary breccia and t.;&ox)g].ome-

rates. Suils, designated with key "Q". When ero-

sional or structural openings were found lo occur

i

in the igincous unils which permilled the outero-



- cullivated zones and very.low reflectuncd in baad 4 were interpreled

pping of sedimenlary rocks, these were nol separated
from the igneous rocks when their dimension on the
chart being traced amounted to only gseveral square
millimeters. Such outeroppings, Imwevcz'r,' are deli-

mited in CETENALRS 1:50 000 scale maps ..‘

d_) Metamorphic rocks, Mctamorphis rock unils were
localized wilh the help of supplementary informa-

»

tion. r
Results (Bdapholopgy),
In the analysis of the false color comnpagite i w;a,s found that in
the flal areas lowards the soulhern paxt of‘the image lthere are dark
’.rc:dd_ish patches between lghier yellowish wicas, In the CETENAL
maps the darker palches correspond to deep soilg while the lighter
areas aﬁ.’-e s0ils with a pelrocaleic layer which outerops in eroded
parls.

__Other {lat ar“*a.f_s wilh aridis climute of very Hahil yellow color
and lacking vegetalion were inferpreled ag Xerorols, But very dark
as Vertisols. Both interpretalions ¢hecked with Ihe inforimation in

CIETENATL'S edaphology maps., |

Siall white areas in the nortlicasiern part of the image cbhserved

in-the false color compogile and wilhi very high reflectance in all bawls,

PAgy,
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especinlly band 4 are galine soils of the Zolonchak group, Thia appears
to be a very good indicalor of saline goils although it is well to bear in
mind (hal some of these soils sustain a halophile vegetation which would

'

lower Lhe reflectance,

CONULUSIONS,
In the present stage of the inves Lig‘aLion we arve able to conlirm the fact
pointed oul by olher workers thal gatellile images vepresent a very use
ful Lool in the elaboration of regional méaps of geological or eduphole,i

R K .
cal nature. Major structural fealures, drai"lmge patterns and lithologi-

cal units as well as soil associalions may be distinguited and represen

ted in maps drawn up alt a low cost, |
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