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Reference EC/2L4/D7 (Para 10) dated Decemder 17,1975.

2, CENTO is participating in the Earth Resources
Technology Satellite Programme of tne Naticnal Aeronautics

and Space Administration (NASA) of the USA and has entered into
an agreement to corduct investigatiuns of tectonic and igreous
geology in six test sites of the Region fur which images and
data acquired by remote sensors are to be supplied by NASA.
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Hee Under the terms of the agreement CENTO Secretariat is
required to submit gquarterly progress reperts to NASA on the
basis of investigations and results reported by the national
seolugical organizations of the Region i.e. Geological Survey
of Iran (GSIR), Geological Survey of Pakistan (GSP) and
Mineral Research and Fxploration Institute of Turkey (MTA).
Submission of first quarterly report to NASA is due in
January 1976. Till now only GSP and MTA have furnished their
reports on the basis uf which Secretariat has ccmpiled the
First Quarterly Report on the prcject which is attached as
Annex 'A' and is being transmitted to NASA.
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Report

Ankara

ACTION RTQUESTED

L, The Covernment of Iran is requested to
advise the Ceological Survey of Iran to expedite submission
of their report on the prcject as early as possible.

GECLCGY IN IRAN,
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28410 - REGIONAL INVESTIGATION OF TECTONIC AND
IGNEQUS GEOLOGY IN I?‘JJ PAKICTAN AND T ‘IIL.Y

INTRODUCTION

Central Treaty Organization (CENTQO) is participating
in the JZRTS Follow-0On Programme and has =ntered into
an agreement with National Aeronauticc and Space
Administration (NASA) to conduct.apalysis of CRTS
data, through the National Geological 0Org sanisations
of its Regional Member Governments for investigation
of tectonic and igneous geology in six test sites
in the Region 2 in Iran, 2 in pakistan and 2 in
Turkey. Principal objectives of the project are as
follows:

(i) To test the usefulness of ERTS multispectral
imagery, within the geological and evironmental
conditions of the CTFTO region, in:

a) Identifying, tracing, and determining the
extent of fault lines, offsets, landslides,
slumping, drainage changes, and other
phencmena associated with recent faulting.

b) Identifying and waproing inteusive and volcanic
rocks, and their structural and contact
relationships, with special attention to the
mapping of ophiolites and centers of volcanjsm.

c) Identifying and delineating areas of mineralized
‘and altered rocks, with special attention to base
metal mineralization associated with zranitic
intrusives.

d) Identifying geological environments favorable
for geothermal cexploration.

(ii) To prepare geologic ~nd tectonic maps of selected

areas along major zones of Taulting «nd 1igneous

activity in each of the CENTO region countries in ¢
order to illustrate tls applications of ERTS

imagery and lay the base tor geologic and tectonic

maps of the entire region.

/ [(i11) >btnin

To

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR




== NTO UNCLASSTFT I
“"*'*f’r?t 17f*-'°~

uC /’247‘ /10~

(iii) To obtain more information about the relation-
ship of metallogenesis to tectonic and igneous
activity, and hclp identify guidelines for
mineral exnloration.

(iv) To evajuate the relation between tectonic and
igneous activity in the areas of investigation
for comparison with the relationships that
exists-along typical boundaries of crustal
plates.

2. Deputy Secretary general (Economic) of CUNTO is Principal
Investigator of the Project while each Nationa]l Geological
r anlzatlon (Geological survey of Iran, Geologital survey
of pakistan, Mineral icaearc: ant xloration Institute of
Turkey) has nominated one @o-investigator for data handling
and conducting as well as coordination of rescarch work
within the country.

3. The principal Investigator, under the terms of agreement,
is required to submit quarterly progress reports to NASA
one mounth after the end of each quarter. First consignment
of adequate data to initiate the studies under this project
Jo3 received by the Coinvestigators in pugust 1975 which
made the first quarterly report due in Janu.ry 1976, As
the investigations under this project are to be conducted
in parts by Coinvestigators, the rcports for each part were
awaited by the principal Inv'utlﬁqtor for submission of this
jurterly rceport to NASA. By 29th January 1975, the date of
this report only Turkish and pakistani parts were received
which were also not essenticlly in the format as specified
in Atvacnment 'D' to the "provisions for participation Por
TRTS Follow-0On Frogram”, This appcars tc¢ be mainly due to
the reason that Regional @Geological Qrganizations have yet
to straighten out the difficulties being faced in procure-
ment of necessary equipment [or photo-reproduction and phot
- interpretation.
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L4, For tectonic study, ncmote Sensing Cell of
%ecological survey cf:Pakistan has reported to have
used black and white prints on 1l:1 OOO,D”OOOI 3

frames fa lllng between latitude 25 N to 26 N npd
longitude. 6LCE to 27°E trken on 18th pewruary 1975,
19th February 1975 and 10th February 1975 in 1iSS bands
4,5,6 ad 7. Structural delineation was possible by
comolrltlve study of'black and white prints in band

5 and 7 of the same frames with the help of magnifyin
slass (5X) under ordinary tube light. Transperencies
of the same frames in bands 4,5 and 7 on scale
1:369,000 taken during 3rd November 1972, 29th
lovember 1972 and 15th Jenuary 1973 were also viewed
separately andzas colour composite on colour additive
viewer model IS but the image quality was not found
to be good. The Ornach-Nal fault'system and mud volcane
concs picked up on the imageries were comp.red with
Gecological map of pakistan on 1:2,000,000 Scale and’
found to be accurate and showing added lateral extent
of the fault not indicated on earlier mapns.

5. FPor study of Intrusivc and volcaniec rocks of Bela
ignecous complex, Rcmote Sensing cell of 4D used 70 mm
cositive transpercencies, 9 1/2 inch positive transperen-
cies, and 9 1/2 inch black and white prints of one
frame fnlling beiween latitude 25°tc 26930 I and
longitude 66°to 67°E. The 70 mm. imagery was taken
on 3rd November 1972 fiee of cloud covcr but of poor
image quality while 9 1/2 inch imagery was acquired on
18th Pebruary 1975. 70 mm. Transperencics in §sSS band
4,5 and 7 were studied on colore additive vicwer Model
123. For separating sedimentary and extrusive rocks
from ultranafias best results were achicved on 70 mm
tronsperencies by acding small red colour wint in
band 4, full green in band 5 and full blue in band 7.
However, this technique obscured vcpgctation details and
cultural features. 9 1/2 inch positive transoerencics
werc utilized for prep”rwtion f colour Ciurvoltc by a
Jiazo vrinter using yellow film for band 4, nagenta for
and 5 and cyon for band 7. All thrce prints when
SIHOPIHDU”“d gave best results for plotting secparately

o

on overlays (i) physiograophic and cultural fcatures

/(1ii)- Mnear fcaturcs
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(ii) linear features (iii) ultramagic complex (iv)

mafic complex including basalt, gabbro and aggromerate

as its separate identification on imageries is diffieult
cnd ambiguous and (Vv) lava flows interbedded with
sedimentary rocks. 9 1/2 inch black and white prints

when studied under magnifying glass was found to be

most useful in band 5 for separating ultramagic from

mific rocks (gabbro & basalt) while bands 6 and 7 did

not vrovide much tondl contrast. The studies of Bela
igncous complex were based on colour composites preparcd
from 9 1/2 inches positive transpercncies and pcnefits
were taken of comparison with 70 mm. transperencies and

9 1/2 in black and white prints. pricld checks for one
intrusive body (showing sharp discordant contact with
surrounding rock and found to have dark colour duc to
higher percentage of dissemunoted iron) and for few lincar
features were made while rest of it was compared with
previous maps. I

G. Mineral Exploration and Risecarch Institude of Turkey
(. MT%) has started the work on the project by preparation
of 2 photo mosaic of Turkey in 1:1,000,000 scale in band

5 and its comparison with overlay of same schle containing
aviilable geological and tectonic information. 1t is
vcported that some igneous rocks correlate well with

grey tone variations but this criteria to identify volcanic
rocks has not been found always successful and needs further
verifications by study of drainage systems. Tectonic -
features observed on the images show 2 jood corrclation
with known tectonics and also indicate some ncw information.

ACCONMPLISHMENTS

(i) pakistan

e S —

7. Ornach-Nal fault, a significant capable foult in the
southern region of pPakistcn carlier knovn to have lateral
extent of 200 Ki.. was dclincated for 330 Km. upto Arabian
3¢a and aopearance of fault trace of about 8 Km. on Ormara
Islond suggest it to be in continuation. PRFault traces
through alluvium were not indicated on previous maps but

/cane up nicely
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come up nicely on imagerics. Probable northward

cxtension of this fault shall be studied later.

8. pcla igneous complex was found to be an assemlaze of
urtramafic complex, mafic complex and lava interlayered
with sedimentary rocks which suggests that this complex
rc resents part of ophiolitic sequence. The presence

of concentric zoned body of basalt, detected on imagerics
and on examination becing found rich in iron and calcium
miner~rls may be indicative of eonsuming plate margine y

G Wl A e

(:1) Turkey ' |

9. MTA is busy in sythesing the_sxisting gcological and
tectonic information for comparison with photo mosaic of
1:1,000,000 scale prepared from black and white prints :
-nd selection of arcas for initiating detailed studies. :

IVe SIGNIFICANT RESULTS

10. . 1lthough specific benefits from the investigations
so for carried out cannot be spelled out but it is
apparent that mapping of intrusive and volcanic rocks
in the regiorn shall be accelernted and similorly the
pioject will vield improved tectonic maps of the region.

V. PUBLICATIONS

11. The following reports furnished by the regional
geological organisations are appended.

a) Report on Remote Sensing Studies in pakistan

in the field of recent tectonics describing

Ornach-Nal fault systcm by M.S. Hasan, Remote

Sensing Cecll Geological Survey of pakistan November,1975.

b) Report on Remote Sensing Studies in the Field

of Intrusive and vVolcanic rocks covering parts of Bela
rea in pakistan by M. S. Hasan and S. G. Abbas,
nemote Sensing Cell, Geological Survey of »akistan,
November 1975.

c) First progress Report on Regional Investization of

Jectonic and Igneous Geology, MTA, December 1975.
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12, Remote Sensing Ccll of geological Survey of pPakist-n
in its above rc¢ports have indicated the need for procurc-
r.ent of diazo priuting machine to prepare colour compositcs,
lizht tables with magnifying glasses and transparcent over-
lay material for tracing detnils from imagceries. Al
present GSP is using photo interpretation facilities of
pPakistan Space and Upper Atmosphere Research gommittee
(3U2.RCO) .

13, Turkish report at paragraph 11 indicates that they

had difficulty with quality of photo reproduction which
they have partinlly solved by experimentation with develop-
ing agents and exposure time and as a permancnt soltuion
are procuring high quality reproduction equipment.

14, Iranian delegation at the Dccember 1975 idvisory
Grou) Meeting hove indicated that to meet rcquiremcnts
of the project thcy arc procuring necessary viewers for
photo interpretation.

VII. DT.. QUALITY AND DELIVERY

Joinvestigators both from pakistan and Turkcy have expressed
satisfoction over duality of data. Pace of delivery of data
to investigators has becn regular after first significant deliver
in Au;ust 1975 which necessitates that period of investigation
of 18 munths may be reckoned from Septcmber 1, 1975.

VIiI. 2ECONHENDATIONS «

-

U.S. Remote Sensing Coordinator has been rcquested to take
up a tour of the Region in February 1976 to help the regional
scientists to identify areas for initiating detiiled studies and
formulating schedules and repcurting procedures.

ORIGINAL PAGE IS / IX CONCLUSIONS
OF POOR QUALITY]| '
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IX. CONCLU“IONS.

C NP0 has an active programme in the Region to accelerate
the na Hing, exploration and utilization of mincral rcesources.
It hos constituted working groups on Recent Tectonics as well
as on Intrusive and volcanic Rocks having expericnced ceolopistd
from 11 the Member Countries. It is firmly belicved that ERTT
data ond investigations under this project will yield new maps
of the region and useful information for dirccting ruture
prosromme of these two VWorking Groups.
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BEFORT ON REMUTE SENSING
STUDIES IN PAKL T/ IN THE FIELD OF ReCENT TECTUNICS

DESCRIBING ORNACH~MAL FAULT 5YUTeM

) V]
My 8¢ HABAK

BXMOTE SENSING CEll, GEOMOCICAL SUKVEY OF PAKLUTAN

MOVEMERR, 1976,
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ABSTRACT

Renote sensing studies in cennection with
kecent Teotomics in Pakis*~n were conduwoted in thiee <TG
inagery frames between latitude 26°08 te 2&”0oN and
longitude 84%0 to 57‘00!. The trace of Ornach-Nal fault
has been delineated for 330 km ana its behavious elorg
the strike studiede Ornachehal fault is “capable, active fault®
having sinistral movement with west sice moving up and

possibly has a preereganic histery.
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Zurpose and scope of ths epest:

The Seolegical Burvey of Pakistan has set up a
Remote Sensing Cell in the Headguarters. The broad functiuvnel
objectivas of this cell are (1) Cataleging, clas. ification and
sterage of ERTS data (2) Initietion ef reseerch programtas on
application of EKTS data in different field of Leology
g (3) Dissimination and extention of gmelegical informatiom
extracted frem ERTS imagery for the of Pavelojment Agencies.,

‘ The CENIU Coerdinater for Remcte Sensing working Group
aprroached the Inchearges Remote Semsing Cell throwh Birector Yeneral,
‘ ’ Geoloyical Survey of Pakistap £o ocnduot reucie senaing studies in

;‘; i Pakistan for CENTU working Group on Recent Teetcinies. Since this

pro ject has basic signifieensce for application in global geedynawmic
i precess, prierity has been given to the study and use of LRIE imagery.

The proqgraume of werk is beiny followed in close cornsultation and

cooperativn of Mroa As Faxeh, Country Ceordinator em CENIU

1S
doie

"N
.

fecent Teotonic warking Grouj.
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The —utlror is grateful to Dre Mas Shafl armaq,

Dra ¥.a Ishag Mirsa and ether staff of Pakistisn 3pace ana Upper

Atmospheric xessarch Committee for their extension of xKemote Lensing

workshop facilitys

oTUuIE3 ON UkNACH-BAL FAULT SYSTiM UF PAKICT.)

Method of Investigaticnt

EKT8 Inagery black and white printa om 1:1,00U,000 of
3 frames falling between latitude 35°N to 26%W and longitude

846 to 67°E taken om 10th Ferzvary, 1975, 19th Feusuary, 1978
and 10th Fobrvary, 197§ 4n M35 band 45,0 & 7 were studieds

Centd. l“’la'




Transparencies of seale 11369,000,000 of the sane frames
taken during 3rd Novemper, 1972, 39th Nevember, 197 and
15th January, 1973 were viewed en Colour Additive Viwer Model I'ZS
available at SUPARQD Office Karachi, (he transporencies of Moo tanas
445 & 7 vere studied separately and alse s in the fom of
colour oamposites The image quality of 1:369,000,000 availaple
at SUPARCU was not goods The Black and white prints supplied vy MUA
through C.NTO are of high uwality and proved useful for struetural
deiineation. [he structural details thus delineat=a were plotted
on overlay by comparative study of black and white prints in band
5 & 7 of ttie same frames with the help of magnifying glass (5X)
under ordinary tnbe lighte The cultural overlay was superimrosed
on stamoard 1:1,0808,00¢ toposap ana latitude and Lonjitude were
cerrected. Finally the cultural map was used as bese mép and fault
systan was plottea on it form structural overlay and final map was

prepared,

e RUTY OF THE

;‘.:A u‘:‘ = ‘;‘ PA 30 1S POOR
L IVERR L f y =

-

A R 0 o

oo

BAT vy
:»‘my[v;,g..‘:!

S

r—

o i S




AT EDOEGOCE OO RN VRO

Sifaificant Results

Ornachellal fault is ene of the moet significant fault of
southern reg;ion of Pakistam amd it ceuld be classed as capable fault,
Gawad, 1971 has desoribed this fault as Kirthar wrench sonee Auden
1974, Farah, 1975 desoribed this fault to be 200 im long with vertical
axd sinistral movements and cuts recent alluviun., They believe it to
be generatea during Eocenes Abrupt terminations of strike on the twe
sides of fault at 27°07‘N : 68°07’K was noted by Audens It has been
meationed in Keconnaissance Geelogy of bart of west rPakistan, 1968 that
vrnacheNal fault is regional trarsowrrent fault, traceabie for 100 miles
anc the stra:igraphic separation is -iveral thousanua feet with
vewt side moving up relative te east, The structure on either sides of
the faults differ in both kind and scale, they are possibly younger tham
fault but evidently consequent to the same direction of principal
stresss It is believed that OrmacheNal fault has a presorganic beginninge
(ontemporaneous strata on either side of fault are of yreat lithological
oont: ist even though closely adjacent, Two receat movements mentioned
by Kasmi, 1974 occurred at 285.5), 6647°E on 12th Uctoper, 1973 and 8th
June 1974 which had a magnitude of 4 and epicenter at 33 kmn depth in
Sormiani bay, These earthquakes are probably linked with this fault,

On ERTS imagery, the trace of Ornach=Naul fault was picked up
and lateral extension was delineated. The trace uaa. tracked in three
fremes Detween latitude 25°N to 26°N and longitude 84 E to 67° for
apout 330 km,fraom south of nerthe The study for its extension further
mrth is being continued amd the results will be presented in the nemt
report., For a distance of absut 220 km, the strike of the fault between
location, latitude 28°N longitude 66°87E te latitude 26°N longitude €6°12°%
has north=south directiene within this length the trace is not straighte
It is six times camax cencave tewards east and t hree times consave towards
the west in th: follewing order starting from the nerth (28°\, 64°8°K)

Concave east fer 29 Im at 33 \m padious
Concave west for 33 im at 48 m radious
concave east fer 30 Im at 35 lm radious

' PAGR 15 stralght fer 21 bm

QUA“TYL" cencave ocast fer 10 Jm at 13 km radious
straight fer 7 Im

Concave east fer 7,8 km at 19 km radious
concave west for § im at 13 km radieus
consave east fer nfh at 65 km redious
consave east fer Llof um at 18,5 km radiows

J 5
¢ , A
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Further seuth this fault swangs at & 25°w and maintains this strike
direction te a location latitude 25°35’N longitude 66°2E for a distance
of avout 45 kms In this part the fault trace is cut by two small faults
running in MweSE direetion and having sinistral movement. Further south
the fault trace is aligned at 8 55w for a aistance of upout 15 km and then
it 1s E-w upto a point latitude 35 32N, longitude 65°407E for a distanee
of arout 15 kme. Beyond this point the fault swangs southeward At

8 §!°v and ean be traced for about 35 kms upto the coast ana then it
appears to enter into Arabian Sea, A trace of fault alewost 8 km long
appearing on Ormara island may be a continuation of Ormach-Nal fault
(Figel) through its probable trace in the sea. In the northern part,
north of Hasargangl the fault shows branching towards north-east

and north west at actite angles. Branching is 21soc observed north west

of bela fecing south and making on angle or 35° toward the wast.

Anoth-r fault system running parrellel to Ornach fault includes
dingol ana Arra faultse. The trace of these faults is not visible
continously througnout their length as shown in Figa.l. Lranching in
Arra feult is facing wnth

A 1ault with bramching facing SW and aligned in Né-ow directien
was mapred in Garr Hillse A major fault running Ne-Sw passing threugh
Fasht Koh was aleso picked up. sranching in the northern part of Pasht Keh
fault faces northe. The traces of other smaller faults are aligned
generally iz N-s direction in the north of Latitude 26°N, whereas in the
scuth they have east west trende '

Mua volecnos near Ormach fault sone were lecated. The conees
pPicked up on imagery are marked in the mapes lhe cones which dv not
show up on imagery have not been showng

It may be pointed out that the map showing UrnacheNal fault systems
[Fig<I) has been compiled entirely with the help of imagery and mo
correction has been made om :coount of previous data. The faults showm
on Figal were compared with 112,000,080 Geoloyical map of Fakistan and the
results were found to be exseptionally goed. Most of the faults were feund
te be correct amnd acourately plaked ups The trace of ma jor faults passing
through allaviom was not shown in the previous map but it did come Wp
nicely on imagery, Fram previous record the length of UrnacheMal fault
is stated te be abeut 2309 km, Puring present compilation it is traced for
330 m and it might contiaue further nmorth,




PLANS FOR Thi MEXT JUARTER:

‘ (a) Study of the morthern extensicn ¢f UrnachemMal fault and
" make field checks,

(b) Study of Kirthar fault zone and make field checks.

(c) Study of Chaman Fault System and make field checkse

CUMMb NI ANU RECOMMENDAT JOKRS:

(1) A diaso printing machine is required to prepare colour
camposite to help in locating the fault traces enhanced by

vegitation pattern on either sides of fault,

(2) Two magnifying glassess fitted with light tubes are alse

necded as these are not availavle in Pakistans

(3) Uverlay material availaple in rakistan is trans)uwents
Transpasent quality overlay film 1s need for tracing the
detulls from imagerya

(4) 70 mu transparency of Paxisten may also pe supi-lied
preferavly of tie same date ani tlme as thap of rtlack and
wnite print outs Tnis could pe stualed at _Urax(U Ufficeg

karacni on Colour auitive Viewer.

(S Negative transparencies may «lso be supplied to help

in preparation of black and white enlargeua frames,
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AUDEN; John, Bickneel, LU0

Farah, A, 1975

Gawad, Monem Abdel, 1971

Geological Sarvey of Pakistam,1964

fanting Swvey Torporatiom,
Canade, 1940

u“t‘ Mo,l’“

kellinan, Hewas Geclegy Depertmeint
Vietoria Univereity,wellington,,
New-Zealand,

Moesosoie=Cencseis Urogenid Belte
Afghenistanetiest Palistang :
$a0lagival Soelety of Londaon
Special Publicatioa No.4.

Study of RKecent Seimmotectonies tn

Pakistang A special paper WM
for presentation during the mee
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Purpose an' seope of the report

A Renots 3ensi.. Cell has been set up recently in the Headruarters

of the Geological OSurvey ¢f Pakistan. The broad funetional

oblestiver of this cell are (1) cataloging, elassification and sterage

of :KTS data () initiation of roseareh prograwmes or appliestion of
MATS Aata in @ifferent field of geology (3) dissirinaiion snd
extension of geological information extrgoted frow LTS5 imagery for the

vse of ~“evelopment ageneles,

Me vi/i) eountry coordinator fer #_nmote seneing ‘ovling Gregp
soroacied the Incha~ge, Remote ‘ensing Cell thirough Virector General,
o iopleal Survey of FPakistan to eonduet rerote sensing studies in
racdsts for CetT0 Yorking Growp on Intrusive and Voleanie hocks,

4 e tebe studies Tall wdthin the funectional objeetives of the cell
the results ohtaine’ would be of mueh 'iely in gendynariec procees

caienclcle for presant configuration along Axial ‘elt or Indign

clate <undary, the Ziojeet was piven priority., This is the first

rerot on the projecy by the Cell, In the abeense of adecuate

.= te _wensing Jorkdhop facilities ard short time notice the results

ael loved e rot be rechoned a® completes, Much more improvement

i« :o8dtle 4T rroper ccuipment is made available,

The rresent renort is the outecome of preliminary findings
pertiining Lo the g plieation of T35 inagery for extraeting im
inforuation on intrusive and volcanis rocks and asrocipled fra ures

rela‘ed with geo-ynanic precssses,
ACKROWL MCYMENT 3
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Theee tyyes of imagery rawe: whieh include 7 mm ocsitive
tranepareneies, 9) inek positive transparercies and 9. inch MNlaok
and white printe were shidied, K3S band 4, 5 an? 7 of 70 m traveparenny
was studied om Nini Adieel Viewsr Mocel 125, For separating redinemary
s extrusive rocks with ultramaflic, the lwst resylts sers s ifevers
by et ing small red colewr im Iin band 4, Tull preen eckour ir bard
§ ard full bPlue colowr An bemd 7. Although this nrogess s 21f erant
from normal preparation ol «lour oomposite “ut 1t sharpend the
boundary of ultracafis \dth sur ouniing roecks, This process
olecured t'e vegitatiom dets s shich acouired Flue tivt, Cultursl
festures were also masked, Te 70 mr inaper; -as waren on Jr¢ Lov'72,

(ree of oloud cover, but the Lisge quality wos not good,

iQack and white Loagery vrints of L' e eamw frame on 131,000,000

23
zg . seale (9" x 78" ) Lakem on IBth “sbruart 197% was stidled unler

=R

U'& magnifying glass, These . rints wre exos 'emt in quaiitly. Ban’ 5
§§ ‘ wss found to be most yseful for swarating ultramafiec with zafie
%m rocks (gKabbro and besalt)s "he mwe ban’ was found to be the bast

=

fg ‘or studying secimentary 86 ®ioe and structursl details. PRan! € and
ST ;

;::g 7 444 not provide muahk tona! Ontrast ‘eltweern vitrawafic and ralie

o

rocks., Thewe rints were Yest mer wagrifying . lase Pt an snon as
overlay was lald wmost of he “\lls were kel s (Lt becams
inpoesiile to irace the featur® ihe gverlyy film being used is
translucent,

Fositive tranepe-encies of L . 131,000,700 (94"} ")
seale teken on 19th May 1075 were Wi _, for the preparation of
colour somresite ~ith tee help of Ma_ ., 00 yooy L o0 va®
med for band L, Kagentq for bend 5 and band' 7. ALl *he
\hree prints when ¥ Superimposed °m“1« best resulte, The details
could be tramwferred to overlay on tracdn Ll
wagnifying glass. The results ineluded in Y report are haved om

the stucies carried owt on this ecolowr compe . Lrans=

T SN—— parenciss pryjected s viewer and Et‘i.(mom gl



sentione! above were wsed for oomparstive studigs, dve 247 e et types
of features were pletted separately on overliya wileh Inelude (1) physiogry
an? eultural features (2) limear features which z20ul< be fault (3) wit
complex (L) mafio complex (whioh includze Bgsalt, sabbro and agglosergta)
(50 lLava flows interbcdded with sedimentary rocks,
Siapiliofnd “esultsl

Ceological mar of part of Bula ignecus cow ey axtenting Crar Oadaed ‘V
in t. s south to 53 km north of bela was jreparad, ignecus comlex wag ‘
separated from sedimentary roeks, Brief dese- tiaw ol .#0lo v {2 given in '@

Fige 1o lgmous complex oonsists of ulterwu {io rockry baraltic rocksy

Afglomerate; ad roj and lava [lowe lnterisvored with acdimentary rocks,

The spectrsl reflectince charasteristic of theze rocks exeert #f for
uitramafie rock is ndte similyr, In tand [ 21]1 treme ~ocksz have lighter
tone, LIn band 6 and 7 all of these are dark, ‘m Land 5 L@ reflectinee
registered has some AifTerenge in the signatire o iiraza’le ith other

rocks, Golour oomrosite prepared from rant L5 ad 7 a8 found to e ot

vseful in separating the ultpamalic complex,

Sorts were wade to separate hasaltic rocke, lava Ciows, yglomerade
and gab'r-, These rocke are ambigously ‘'istimguisher und ae such il is
difficult t2 separate them on 1:},000, 00 eenle, licevver, baealt, agglome

and lava ‘lows inteuded by gabtr: have been prouped as  afic coril.., Lava

»
»

flows interleyered with sediventary rocke are aho n s arataly,

Une oclong ‘estures which appeared Lo be intrusive body “aving a eharp .

X
*

contact with surrounding rocks .as dcked up on Lhe inagery, he "“ralosge
“attern within this bedy =ztudied on lmagery Aicd not look iifferent from rest !
of Lhe area, ‘leld cheeks indicate t st it s discorant contyact with
surrounviing sedimentary and extrusive rocks, It is yorvhy itie has«lt plug,
Aurker than surrou ding ~ocks, The study of thin section of the rock shows
that it eontains 4O% ground meve of emall laths of alterved feldarar, adout

jU4 sma’l grains of ferromagnesium mineral, altared to ochlorite. Mwe t2

aiteration ground mass has @ yellowish tint, © rrieitigation wa: ix alse

fourd, About 20% opaque graine of dessiminate’ magnetite are also presemty

i i i R e
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Seme of the magnetite grains are altered into heamatite, Fyroiene phanoerysta

are altsred along iora-r inte ehlerite, Seme phenverysts which hve been
completely replaced by caloite resemble in outer coumdary with feldspar
erystals, The alteration is se eemplete that it is difticult to identify the
nature of feldspure The reasons that this igneous body attracts iLamediate
attention is its sharp discordant circular contaet with surreunding rocks,
darker coloar dus te the presence of higher pereentaye of dessiminated irem,
and having phencorysts of ferremagnesum minerals,

Linear features aliiged ayainst tie strike direction which show
displacenent were picked up and plotteds few of tism wer: checked in ths
fiela ana found correet, Hest of thea were compared with .revious aape and
found to be accurately mappeds

The assemblege oi intrusive ana volcunic roess discussed aiove
oan be ¢lissified as ophiolite in view ofthe characteristics of ophiolite
se uBnce agreed upog in renrose Foeld Conference omr uphiolites in 1972. The
three eemplex ro:k t.es found in the area are ultramafic couyiex, mafic
cami-lex wnich incluae basalts, silis like iLodies of géivre, sgylomerate,
ana pillow lawa interlayered with sedimenteary rockse 1118 assenbledge
is selieved to be the remnunt of ocednic erust which was akducted on the
continantal edge of [ndian plate within the mone of converyernce, The
concentric soned Lody of basalt, rich in iron and calcium winerais may be

inaigative of consuming plate wAIyin as describved oy Mocres 19734
PLahb FOUr 'HE CU.2 ING (UARIER

le Jauplste the int-rpretation of licbela i necus cox.lex wita the

nelp of ExTS 1nagery ana wake fileid checke to confirm the resuits

wiere possibles

e otart the interpretation ot MNuslimbagh ignesus complex and make
fiela checks to confim the interpretations

OO HENTS AKD RECCriMAAL TIOKS

l, # diase printim machine along-with Sencitive printing films
in vellev eoyom and Mageuta colieur mey be piovided ag it was
found to be advantageous to work with eclour coaposite
transparensiess

2« Twe magnifying glasses with flexible arr and tittec with
twe lithts may be imperted as these are notl availuble in
Pakistan,

Se (verlsay materici available im Fikistan is translucent and
nasks the datails of imagery when laid for tracing purposes
Transparent quality overlay film may Le imvorted.
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4¢ 70 mm tramsparamsies of Pakistam may alee be procureds
These should be of the same date and time as that of black and white
prints. The transparemsies will be studied on Colour Additive
Viewer in SUPARCO effise at Karechi, The study on viewer will help
in the extreastiom of infermation more accurately us certain features
are enhanced by adding different @oleours of dirferent intensities
in cditferent bands of same image,

Ss DMNegative transparencies miy alse be precurea to help in
preparation of blaeck amd white enlaryed frames.
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or faulted.

EXPLANATION AGE

Lithology
sard and silt Regent
gravel,S:nd and Silt Su¥=Recent

Lava inter-=layered with sedimcn-
tary rocks.pava is basaltic with
well devcloped pillow structure, Cretaceous
greyish gzreen, olive or grocnish
gray cryptocrystalline,Sedimentary
rocks include limestone and shale.
Limestonc is cream light grecen,
weathers to yellowish brown,thin to
medium bedded. Shale is green,buff
orange, blue gray,ferroginous brown
or black.

Basalt inter-layered with agglomerate

and si1ll like bodies of ;aubro.

Basalt is dark grayish green, Cretaceou-
olive, greenish gray or dark gpay
on fresh surface and rusty brown

or greenish gray on weathzred
surface,cryptocrystallinc'kith
feldspar 12ths and some olivine/
pyrexone crystals.jAgglomerate
consist of sub-angular to> sub-
rounded fragments of porphyritic
volcanic rock in a basaltic matrice.
Gabbro is in the form of sill like
bodies. It is equigranular,holo-
crystalline, medium to coarse,
grained, felsic and mafic ratio is
30:60 to 60230

Discontinous peridotite bodics, (Cretaceous
highly surpentinized, grecenish

black, coarse grained, olivine

predomin nt more than 85percent

with accessory chromite,rarely

shows priliminary laycring; with

xenoliths of recrystallizcd

limestone. contact is discordant

\

Limestone with subordinate "\ Jurassitc
interbedded shale and few

sandstone beds. Limestonc is )

dark gray to black on fresh

surface, we~thers to light

brovn ~nd blne gray, hard,

compact, bels vapriable in thick-

ness from few inches to few

feet. Shale is light earthy

brown, ferruginous_brown,earth

blue gray, grey and black,

wenthers to light brown, blue -

gray and rusty brown, hard

splintery and calcareous, sand-

stone is light brown, reddish

brown or white, weathers to

dirty white, pink or cream or

light rusty brown, very hord

and compact, beds range in thick-

ness from 2 to 6 fect.
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