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CONTRACT OBJECTIVES

Objectives of the Wyoming EREP investigation include research into
applications of EREP data to hydro]ogtc blO]OQIC, geo1ogic, geothermal
and land-use prob]emst Because most data users are ¥|m|ted to visual
enal?s}s of satellite data, major emphasis is placed on applpcat:ons which
can be accomplished thfough visual techniques. .Enhahcement procedures ere
restricted, as much as possible, to techniques‘ﬁhich‘employ eimple and rela~
tively inexpensive equipment. More sophisticated laboratory analyses and
computer techniques are employed for reference determ:nat:ons and as Specaal-

purpose enhancement- procedures.

OVERAtL STATUS
The Initial uhases of the Wyoming EREP investigatien have }agged'behind -

the investigative schedule set forth in the "Milestone Plan" (Marrs, 1973)
This delay is Targely a result of delayed launch and beIated receipt of EREP
data. Time schedules for the various individual studies have been postponed
ih aceordance with the starting delays so that Enuesttgative ekpen&itures
could be reduced to a minimum unti} adequate data were made avallable
Current]y both tnvestrgatrve progress and expenditures are approxamately four
months behind schedule. We anticipate that all research objectives will be
realizedlwith.no increase in budgeted spending but that_completion dates tor
some studies may reflect starting delays. | |

* Currently available data include S—IBOA and S—]BQB‘photpgraphy obtained
durlng Skylab missions 2 and 3. Useable photography covers approximately 0%
of Wyoming {fig. 1). This coverage is adequate for ‘three of the five prlme
s tudy areas identified within the Wyoming.test site. Studies to be undertaken

in the areas not covered must be relocated or be completed using partial
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coverage that might be available from ”un#uccessful“ EREP passés.

The overall quality of the EREP photographic data has been‘gooa.
Contact ﬁransparency images (70-mm S-190A and & 1/2-in. S-190B) are very'
good éhd the enlarged paper prints are generélly of high quality. The
enlarged transparency Tmages,-on the other hand, are poorly exposed and have
dust and scratches imaged oﬁ the 9-in. dupiicates.. Impropéf'expésure anﬁ"ﬁ
poar color balance combined with negative imperfections severly limit fhe
use of the 9-in. transparencies. _

| Applications of the EREP photography currently:be%ng }nyéstigated'
include vegetation mapping (both rangé and crops), land—use'mapping, and
vgribus' geélogic and minaral resources app]icatidns._ These are discuSséd

individually in the following secfion.

" WORK SUMMARY

Upon recefpt of the first EREP data? efforts were made to d;termine thQWl
rélative utf]ity of the 5-120B photography and the various bandslof S-190A
photography, Several imagerenhancement procedures were tes£ed to egtfmate
thefpotential of image enhancement as an aid in interpretétioﬁ of.tﬁe EREP
photography.

The resolution of the various photographic pfoducts Esras expected,_with
the S~190B having the best resolution,and the éoidr, blaek_and whfte pan-‘
chromatic, color infrared, and infrared 5-190A iméges haviné sucﬁessive!y‘
-pOOrer reéolﬁtion (fig. 2). Resoiution of the $-190B photography appears to
be about the same ( 30-40 ft.) for both the color.and black and white films.
The high-resolution colo} photography proved to be the ''most useful“ for general
applications because of its high resolution_and the réadiiy_interpretable'

" color information. This color photography shows surprisingly little effect
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Figure 2. Skylab S-190A resolution comparison. The enlargements
shown here represent a small portion of an 5-190A
photograph of the Wyoming Thrust Belt.



of scattering (haze).

Initial attempts to employ co]or—addftive and co]dr—subtractive viewing
techniques‘were-unsuccessfu1 due to anomalous tonal variations across the
multiband images {Marrs, I973b).. Upon further-investigation these seemingly
anomalous color patterns were found to resu]t mostly from contrast differences
in the various film products being combined;._Thg r;d andrgreen;band-fmageé
héve particuiarlf high contrast while fheiiﬁfrared bands aré.ﬁo%e néarl§
normal or low-contrast. The additive- and §ubtrac£ive-composité imageg,were
_complete]y dominatéd by contributions from fhé red ;nd grgén bands'untfl stéps
’ weré taken to adjust fmage contrasts to coﬁpafaSIe fgve]s;-:fﬁénfaﬁge §F
contrast variation in the $-190A band; is too large té handle witﬁ a gtandard
color-additive system (Spectral-Data, model PV-62). Diazo colorfcombinétion
allows greater Fiexibi}ity in this regard'and we have had considerably greater
success in forming dlazo co]or compos;tes |

!mage en!argement and |soden51ty contouring techniques have been particu-
larly helpful in interpretation of the hlgh—resolutlon EREP photography.
Detail avaliab]e from the EREP photography is far too great to be mapped
directly at the scale of the standard image enlargements Quantitat:ve work
with the smaller image features requires enlargement to as much as 20 to 50
times orlgrnal size and accurate measurement of relat:ve fflm densutles

in several applications the EREP photography has been compared to both
ERTS imagery and high-altitude aircraft photography. We have found that the
EREP imagery retains the advantageé of synoptic coverage in addition to pro—.
viding stereoscopic coverage and resolution intermediate bétweeh thé ERTS

imagery and aircraft photography.



One application that illustrates the value of image~enlargement and
density analysis is thermapping of strfp"hines. Major strip-mines can be
identified on ERTS imagery, and, with the aid of dens}fy contouring devices,
some estimation of their size and general configuration is possible, Aerial
bhotography allows accurate mapping of the mine and identification of_areas
where diFferen;.operatiqns are’underway. Unfortunately, aircraft Aata are not
available on a periodic basis, as [s the ERTS lmagery. Recent work with the
Skylab S-190B data demonstrates that sufficient detall is recorded on the
5-190B photography to allow strip mines and areas of partlcuiar m|n|ng opera-
- tions to be identified (fig. 3).I These determlnatlons are greatiy a:ded by
density analyses and image eniargement. The results of this work suggest that
satellite |magery with the resolution of the EREP 5-1908 photography could be -
used effectively to mon:tor large-scale mining operations if such data were
available on a per:od:c basis. S ‘ :jl.

.'Une of the most significant applieations of‘satellite imagery is in tHe
field of regiona] tectonics and structure. The synopt:c coverage un:que to
sate!lltes prOV|des the broad-scale view necessary for :dentlflcatlon of large
features that are subtly expressed. The ERTS-1 satellite has prOVIded a
wealth of new information that will certainly Iead ‘to a better understandlﬁg
of the structural configuration and geologic history of the earth. EREP S- I90A
provides comparaﬁle syhoptic coverage with the higher resolution that enables
better identification of observed anomalies and associated featdres.r

' Three studies re]ated to regional tectonics are eurrently underway at the Universiff
of Wyoming. They include analyses of drainage pattefns in the Beartooth .
Mountains and Powder River Basin, an analysfs of photd-]inear features of
northeast Wyoming and Southern Montana, and.mappihg of linear featuresjin‘the

Precambrian rocks of the Wind River Mountains.
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Figure 3a. Enlargement of Skylab S-190B image Figure 3b. Interpreted isodensity contour map
showing the Wyodak coal mine near compiled from an isodensitracing of
Gillette, Wyoming. the S-190B photograph shown in 3a.




Dra?nége.pattern analysis are intended to define ﬁatterns wifhin drainage
basins which méy be related to structure, 1?£hology, or regiona]_tectoniés.
The regional scope of the $-190 photography allows relatively rapid assess-
ment of regional drainage patterns.” Areas of particular interest can be
studjed in greater detail by statistical analysis of thé drainages.

Analysis of drainage patterﬁs in the éowderARiver Basin and Beartooth
mountains is currently underway. Presently, it appears that drainégés of_the
Beartooth region are controlled chiefly by'litholog§‘and frécture pafterns.
Drainages of the Powder River Basin may feFleat a regional tectonic.iﬁfluence.
Further study is neseded to confirm or disprové theserientative conclusions.

One Wyoming investigator has recently comﬁleted st;tistiéal analysis of
phofo linear elements interpreted from the $-130 A photography along tracks
5 and 19 iﬁ southern Montana-and northeast Wyoming (Fig. 4). 'The'interpréter
subdivided the study area into.three zones on the basis of the major structural
provinces, A rose diagram was éonstructed for each %one és aé iﬁdicétor Af
the dominant linear trgnd. Both mountainous areaé (Eighorn/Pryor Mounfafﬁs
énd the Beartooth/Crazy Mountains) show a distinct trend perpéndicqiaf to the
sun azimuth. This dominant trend must beleyaluated with the iifﬁmination
direction inrmind because‘of a tendency for topbgraphica]]y expressed'lfnéar
elements to stand out sharply when they lie perpendicular to the direcfioﬁ of
iHumination. Comparison of the rose diagrams shows that the two mountainous
zonzs share northeast and west-northwe;t sets of )linears but each‘has a second
set of linears that has a distinct trend. The Beartooth/Crazy Mountains zone
exh}bits a set of north-northwest—trending linears whlle the Bighorn/Pryor

zone shows a horthwest trend. This same northwest-trend is seen as the only
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strong trend in the PoWder_River Basin ]inear e]ements:

Sevéra] hypothesis can be construéted on the basis of these.observations;
Lorrslation 6f.the trend in Powder River Basin and_BigHorn Mountains linear
glements suggests that linear elements in the Powder River Basin are struc-
turally controlled, This is in sharp cogtraét to the findings of Blackstone
(}973b) in similar comparisqns of structure in the Bighorq Basin with fhose
of the Bighorn Mpuntajns. Partial correlation of phd;o 1inear ;regds in the
Bighorn/Pryor and'Beartooth/Crgzy Mountain areas may be anrindic;tign of
kiﬁshfpfthrough parf o% geologic history and a d?vé%geﬁce of'thé deve1§pmént
of these two areas at some time in geologic history. Cohclusionsrsuch as
these must be éhecked by investigazion of the nature énd relé£i§e ages of the_
various features defined from interpretation_of_tﬁe Sﬁyiab_Imageryf'_r

A:third'stqdy involving photo_]inear.elements is an aftempt to define
major fracture trends in the,Précambrian rocks of the.Winq Riﬁef ﬁoupta?ns;__
[nit?a}ly, it was hoped that thisrstudy couid help to define the relative
utility of the EREP S-190A photography as compared to the ERTS mﬁ1ti$pectrél
scannér imagery and high-al;itude §ircraft f@agery. ‘A separate interﬁrgtétion'
of theASkylaBIand ERTS imagery was made for a portion of the'Wind_RIver |
Range (Fig.'S). Comparison of the two reéulting photolineak maps reyeéled
a distinct difference in the dominant photo linear trend. Thjs difference
correlates with the Qifference in the directions of ijlumination, éecause
the resulting photo linear maps are obvfously gffécted by the illumination
diréction, no definite conclusions coulid be drawn regarding the relative
utility of the ERTS and EREP data. | |

Continued work with photo linear elements should supplement our knowledge

of structural interrelationships, regional tectonics, and geologic history
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WYOMING

Mapped Area

Portion of enlarged Skylab $-190A image 205
from EREP pass 28, Sept. 13, 1973. Area out-

lined corresponds to linear features map of
Figure 5b.
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Figure 5b.
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Photo linear elements along the southwestern
flank of the Wind River Mountains, Wyoming.
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ATo such an extent as to allow more efficient'exploration, development, and
management of natural resources. 'Lithologic information deriﬁed fromr
interpretation of color, tone, texture, andrgeomorphologic patterns, together
with the structural and tectonic data offers the opportunity to consfruct
better geologic maps than are presently available fér most of the United States.
Four studies now underway will test the EREP $-19D photography as a
geologic mapping.tool' In one study the EREP 5-190 B photography is used to
map lithologic outcrops in the Tertiary and Cretaceous units of the Powder
River Basin and western Black Hills. |In ‘this region, the geologic structure
'is_reiativéiy simple but the lithologic contrasts are often very subtle.
An outcrop map was constructed for the Tertiary and Cretaceous'rbcké_
in the Black Hilis/Northerh Powder River Bésin area of Montana and ﬁyoming
using Skylab S-190 B imagery (Figs. 6 and 7). Contacts were,rfor the most
- part, easily 1ocated, especially when adjoining fofmationé were of signifi-
cantly different lithology to exhibit contrasting geomorphlc and phy5|ca1
character:strcs. In some instances, formal geologic units were necessar;ly
cdmbined simply because they were not distinguishable oﬁ the Skylab photography.
The Tertiafy Fort Union formatfon is of’particu]ar Iﬁterest beﬁause :
dlfferent units within the formation were mappable Unfortunately the Lebo
and Tullock members of the Fort Union Format:on could not be di fferentiated but
.the Tongue River member was easily diVIded into a lower unit, characterlzedl
by rugged badlands tpppgraphy, énd an upper unit, characterized by mesa-type
topography. This division, although striking on the imagery, may nof be éeologi—
cally significant. The lower unit may only have been more thoroughly eroded
than the uppef unit (the outcrop area of lower unit is dominafed by the Pow&er
River drainage system). However, coal and baked shale appear to be more abundant

in the lower photomap unit.



Figure 6. Qutcrop map of the Black Hills/Powder River Basin area of northeast Wydming

Skylab, $-1908, color photography}.
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Figure 7.

Halftone reproduction of Skylab S-190B color photograph
81-153, track 19. The area shown is a portion of the
Powder River Basin lying immediately west of the Black Hills.
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In some‘areas of_the Powder River Basin coal beds become ignited and
burn for some distance along and into the outcrop. Heat produced by the
burning coal causes the overlying rock (usually shale) to become baked and
reddened, Areas of burned coal can often be mapped through deliﬁeation of
baked shale outcrops.

Outcraps of baked shale in the 1ower Tongue River member of the Tgrtia}y
Fort Union formation were mapped using the Skylab S1908B ;magery (an 8).
Daff|cultles |n locating contacts arose because baked shale occurs in more
than one horizon of the unit, with white-to-yellow sandstone betwaen the
.hofizons. Theréfore, the map only generalizes the location of specffic'beds.
rThe baked horizons vary widely in degree of oxidation, consequeﬁtly-there are
' d}fferences'in hue and rgsistance to erogion. Highly oxidized horizons are \
relatively easy to delineate but contact§ between slightly oxidiéed beds and
unbaked strata appear vague, e#pecia]ly whgnrhighly oxidized beds_éccur‘nearby,

A second study in geo]bgfc'mapping'invoives Fhe Tertiary. an& Quaferhéry'§édi-
'ﬁentary unifs of thg northern Green River.Basin. ‘Here the stfuciure is reléf |
tively simple but lithologic distinctions are generally subtle. The chief
dfffefepce betﬁeen‘this sfudy'area and that‘of the Powder River Baéin is'}n
the géomorpho]ogy and vegetative cover. The Powder River Basin area Is
minutély dissected by small ephemeral streams and supporfs a vegetation cdm—
munity typica]‘of the high plains, shorffgrass prairie.‘ Thé Grgen River Basin f
is a more arid fntermontane basin which ig,‘by compérison, very sparsely |
yegétated. iConsequently, the intérpreter was better able to‘distinguish the
subtle differences between lithologic units of the Green River Basin. The
resulting mép (Fig. 9) compiled from interpretation of the EREP S-f90 A color

photegraphy (Fig. 10) compares favorably to the Wyoming State Geologic Map



Clinkered Shale

Figure B. Map of baked shale outcrops in the Powder River Basin
of northeast Wyoming (interpreted from Skylab, $-1908B,
color photography).
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Figure 10,

/7

Skylab S-190A image 204 (red band) from EREP pass 28,
September, 1973. Image area includes parts of the
Wyoming Thrust Belt, the Green River Basin, and the
Wind River Mountains,
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(Fig, 11} but reflectsia somewhat different subdivision of geoiégic units in
some parts of the area. Some formations were not identifiable by photo-
interpretation. Others could be sp]it.intd several units or facies.

The area mapped as Tertiary'uﬁdivided (T]) comprise Paleocene and_Eocene
sedimentary units including the Wasatch and Green River Formations. The
waSatch Formation has more reddish hue around the wastern margnn of the Green
River Basin than in the center of the basrn The interpreter fat!ed to
recognize the outcrops of Wasatch in the central part of the Basin as dast:nct
from parts of the Br:dger formation and included them in the area mapped as |
TS. This photo-map unit includes all the Bridger and W§satch sedimentary rocks
which Have a distinct bluish-green cast on the 5-190 A color photography. The
unit mapped as Th inﬁ]udes the Morrow Creek'and Laney Hembgrs of the Green
_ Rivér Formation as well as units of the Bridger and some outcrops of Wasatch
Formation. The areas mapped as T3 are the lighter-colored units of the Gfeen
River Formation -- chiefly oil shalte and marlstoné of the Tipton member.
Quaternary phdomap ‘units cofrespond guite well to those of the Wyoming Geoiogic
Hap and, in fact, the contacts mapped from the EREP_phdtography hay be some~
what more accurate than the correﬁponding contacts on the.state geologic map.

The Green River Basin study demonstrates the value of EREP photography
for producing a photomap that can be readily transformed lnto a geo?og:c map
by field checking and comparison with available data. The chief problem is
the lack of'complete‘correspondence between the fofmal geologic units and the
mappable photogeologic units.

~ Another mapping study has been undertaken in the structurally complex
area neér Greybuif, Wyoming. Here, Paleozoi¢ and Cretaceous, sedimentary

rocks are complexly folded and faulted. Some lithologic contrasts are
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4relat|ve1y sharp, allowing dlstlnctlon of véry thin rock formetlons - These
units can be used effect1vely as "'marker''-beds and prOV|de a reference datum
for much of the structural interpretation.

The photogealogic map (Fig. 12a) compiled from interpretations of tﬁe
EREP $-190 B photography of the area (Fig. 13) shows considerably more detail
than the 1:500,000-scale Wyoming Geologic Map (Love and!others; 1955} and, in
fact, the interpretation shows more detail than the 1:125,000 field geologic map
(Fig. 12b, Anderson and others, 1947). As might be expected,'some of tﬁe formai.
geologic do not correspond precusely to the major unnts mapped on the photo |
interpretation, The overal] structural confrgurat:on 1nd1cated on ;he two maps
is simifar, but the EREP photointerpretation reveals greater;structural detail
and a.number‘of possible faults not shown on the geologic_map.

" Dr. R. §. Houston is currently preparing a geo]ogfc-ﬁap of a fourth area,
the Horn area near Buffalo, Wyoming. Thns area has preV|ously been mapped
from‘ERTS imagery and high-altitude aerual photography. The completed maps
should allow comoarisons regarding the utilii& of the different data type |
' for general geologic mapping. Results of this sfddy wiliobe;d?seoseed in
detall in a Tater SpeC|al report. 7 | o | |

Dr, R W. Marrs has begun a study using the EREP S 190 A :magery to locate
possible mineral prospects through mapping of zones of aItered rock in the
Absaroka Mountains of northeast Wyoming. The altered rock has a tendenc? to
appear slightly more reddish than the country rock, but the distinction between
‘altered and unaltered rock is extreme]y subtle and is often masked by snow, |
vegetative cover, or differences in slope angle. lnterpretation of the 5-190 A
imagery (Fig. 14) yielded a preliminary alteration map showing several irregular

areas of possible exposed alteration {Fig. 15). Such areas proved difficult
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Figure 12a. Photogeologic map of the Sheep Mountain
area near Greybull, Wyoming interpreted
from Skylab S-190A photography along

\\\\\ Track 5, June 13, 1973.
N

Figure 12b. 1:125,000-scale field geologic map of
the Sheep Mountain area near Greybull,
Wyoming (after Andrews and others, 1947).



Figure 13.

Skylab S-190B photograph of Sheep Mountain area (Frame

144, Roll 13, Track 5, EREP Pass 10).
corresponds to map area of Figure 12.

Qutlined area
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Figure 1L,

Skylab $-190-A photograph of Absaroka Range and Beartooth
Mountains, Wyoming and Montana (Frame 225, Roll 15, Track 5,
EREP Pass 10).

28
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to locate and almost impossible to delineate. Further confirmation-ofAthis .
interpretation is required'before it is subjected ro field checking. An-
ticipated confirmation procedures include 1) correlation with other inter-
pretations made independently by other investigators 2) EOrreiation wirh

maps of photo linear elements (because mioeralization tends to be'faofr
controlled), and 3) supplemental interpreration of various ”enhanced” imagesr
in_which attempts will be made to minioiae interfering COntrasrs '

A similar attempt to use ERTS-1 imagery for iocatlng alteration zooee‘and
rrelated fractures (Breckenridge 1973) also produced quastlonable results )
The color anomalies could not be accurately delineated by standard photoo
interpretive techhiques and, thus far, énhancement'procedures have not beenrl
employed successfu]]y.. Possibie anomalies located from ERTSQI image.inter- |
pretations have not yet been field checked.. |

Land-use app]ications of EREP 5-190 photography have, thue far been-;'
irm!ted to local appllcattons Plant-science and 1and use xnvestlgators at d
..the Unlver5|ty of Wyomlng have used the EREP 5-190 B imagery (Flg 5) ;o
map and ldentlfy crop types in the Riverton Area The mapped area was firse
subdivided :nto broad 1and use categorles (water, rangeland, area of mlneral
extractton, farmland, etc.}. A concerted effort was then made tO‘SUdeVIdE
Vthe'irrigated farﬁiand and jdentify major crops (Fig 17). The resu]tsng
crop map was formally compared to recent, hlgh"altltude aerial photographs.
and checked against available field observations. It was determined that
individdal fields are generally mappable and major crops can be identified
witﬁ surprisino accuracy. o |

| A somewhat more demanding app]?cationlof EREP data to‘iand—use'is the

study of Wyoming strip mines mentioned earlier in this report.. Initial tests
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Figure 16. Portion of Skylab S-190B photograph showing the
Riverton agricultural area. S$S-190B, S1-3, Track
62, Pass 4, August 5, 1973.




DELINEATION OF VEGETATION TYPES FROM SKYLAB IMAGERY

GENERAL CLASSIFICATION DETAILED CLASSIFICATION

Sagebrush-grassland

- Pasture *
- Pasture
- Pasture, high moisture
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- Irrigated crops -Alfalfa
- Sugar beets

| Irrigated crops Unclassified

SmaH grain (barley)

Type boundaries and roads

Figure 17. Agricultural use map of Riverton area interpreted
from Skylab S-190B photography.
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were conducted on the Hyodak coal mine near Gillette. The results have been-
very encouraging. Photographic interpretation of the EREP bhotography,
supplemented with isodensity analysis allows the areas of majof mine opera-
tions to be located and identified. The EREP data are far superior to ERTS
imagery in this regard.

We have not yet apptied EREP photography to ény specific'ﬁrdblems of
.‘ufban land~use but we have made pre]iminafy evaluations éf the EREP daté_%dr_
cities of Buffalo, Gilfette, and Rapid City. Street patterns and relafivé
difference in urbaﬁ developments are reédily discerﬁabTe. .Soﬁe éffects of
the 1972 Rapid City fléod can be recognized and argés_of hew'jﬁdustrié!.ana
urban buildup can be located. The EREP photography will obﬁioqgiy be qf |

considerable assistance in updating land-use and city—plahnihg'maps.

SUMMARY OF SIGNlFlCANT RESULTS
| Investigation of a variety of aph]icatiﬁns.of EREP photogfaphfc‘daté’

demonstrated that the EREP $-190 data offer é unique ;o@bination of:sfnoptfc
coverage and image detail. The broad coverage is ideal for regional geologic
mapping and tectbnjc analysis while the détail }s.adequate for mapping of crops,
mines, urban areas and other relativelyrsmall features. _ | |

The investigative team at the Uﬁivergity of WYomfng hagaapp]ied tﬁé ERE?
5-190 data‘tc 1) analysis of photolinear elements of the Powder River Basin,
soﬁthern Montana and the Wind River Mountains 2) drainagé analysis of the Powdé;
’ River Basin and Beartboth Mountains 3} lithologic and geﬁ?ogic mapping in the
Powder River Basin, Black Hills, Green River Basin, Bighofn Basin and Southern
Eighorn Hountain;, 4) locafion of possible mineralizatfon in the Absaroka Range,
and 5) land~use.mapping near Riverton and Gillette. All of theselappliéations
were_suﬁceésfu] to some degree. Image enhancement procédures were useful in.

some efforts requiring distinction of small objects or subtle contrasts.



PROBLEMS AND RECOMHENDATIONS

Chief problems encountered in the Wyomlng investigation are the Tack
GF coverage of several prime test areas and the de]ayed recelpt of some data
products. Problems resulting from lack of coverage may be partially aliEvtated
if data are supplied fer portions of attempted passes that may contain useful
data. These data have been requested. |

The.de]ayed receipt of scome data preducts is a more sertous.prob]emf
He have as yet received no processed 5-192 data (selected process:ng of 5-192
scanner data was requested on the basis of screenihg.frlm), Shipments of
photographic data are seﬁetimes Incomplete, and as yet we‘do not have the Fd]l
complement of $-190 data for two of the four secceseful (or.pettiailQishccess—':,r.
ful) EREP passes ever Wyoming,"” Shfpment of sensor corre]ation'reperts haye‘
also been spotty. We have not received sensor tabuletions tor EREP passes
completed on Skylab Hission 3 and have received some'tabulationsrthat are
‘obviously incorrect,

Of these data shortages we view the situation with the S~}9é data-as'moet‘
serious. " With proper process:ng and |nterpretatnon multnspectral scanner-
may prove to be a most valuable too! Continued delay of thls data may
jeopardize the intended studies involving the §-192 data. |

" We are currently compiling an up-to-~date 'list of data "received" and ‘mot |

received'' to be submitted to NASA in the hope that-the needed data products will"

bz supplied.

SUMMARY OUTLOOK
Studies to date indicate that the S~ 190 A and S- 190 B photography will

meet oOr exceed the investigative requirements if the necessary coverage can
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be obtained. We believe we can successfully complete the investigative
objectives. We have experienced some de]ays in.data receipt that have
required postponﬁent of some investigative activities. Coﬁsequentiy,
investigative progress and spending is somewhat behind schedule. A -portion
of this Iaglmay be compensafed by increased activity:throughoht the remainder
of the schéduled contract period;-ﬁut we now anticipate a soﬁewhat delayédi_
cdntract-completion date. Presént estimate$ indicaté'thaf‘cohtfaéfbéomﬁletion
may be de]ayed as much as 4 or 5 months. .

We are very enCOuraged by the'degree of succesgzachieved.fp fhé-épplef
cations of EREP that have been attémptéd thusrfar;.'We anticiﬁate ﬁahyrother 

successful applications as the investigation progresses.
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